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OPERATORS SAFETY SUMMARY 



The general safety information in this part of the summary is 
for tx>th operating and servicing personnel. Specific 
warnings and cautions will be found throughout the manual 
where they apply, but may not appear in this summary. 



TERMS 

In This Manual 

CAUTION statements identify corKfrtions or practices that 
could result In damage to the equipment or other property. 

WARNING statements identify conditions or practices that 
could result in personal injury or loss of life. 



As Marked on Equipment 

CAUTION indicates a personal injury hazard not imrr>ediate- 
ly accessible as one reads the marking, or a hazard to prop- 
erty including the equipment itself. 

DANGER indicates a personal injury hazard immediately ac- 
cessible as one reads the marking. 



Power Source 

This product is intended to operate from a power module 
connected to a power source that will not apply more than 
250 volts rms between the supply conductors or between 
either supply conductor and ground. A protective ground 
connection by way of the grounding conductor in the power 
cord is essential for safe operation. 



Grounding the Product 

This product is grounded through the grounding conductor 
of the power module power cord. To avoid electrical shock, 
plug the power cord into a properly wired receptacle before 
connecting to the product input or output terminals. A pro- 
tective ground connection by way of the grounding conduc- 
tor in the power module power cord is essential for safe 
operation. 



Danger Arising From Loss of Ground 

Upon loss of the protective-ground connection, all accessi- 
ble conductive parts <inctuding knobs and controls that may 
appear to be insulating) can render an electric shock. 



SYMBOLS 

In This Manual 

A This symbol indicates where applicable cau- 
tionary or other information is to be found. 

As Marked on Equipment 

DANGER _ High voltage. 



Use the Proper Fuse 

To avoid fire hazard, use only the fuse of correct type, volt- 
age rating and curent ratirtg as specified in the parts list for 
your product. 

Refer fuse replacement to qualified service personnel. 



Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this product in an explo- 
sive atmosphere unless it has been specifically certified for 
such operation. 




Protective ground (earth) terminal. 




ATTENTION — refer to manual. 



Do Not Operate Without Covers 

To avoid personal injury, do not operate this product with- 
out covers or panels installed. Do not apply power to the 
plug-in via a plug-in extender. 
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SERVICE SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer also to the preceding Operators Safety Summary. 



Do Not Service Alone 

Oo not perform internal service or adiustment of this prod- 
uct unless another person capable of rencfering first aid and 
resuscitation is present. 



Use Care When Servicing With Power On 

Dangerous voltages may exist at several points in this prod- 
uct. To avoid personal injury, do not touch exposed connec- 
tions and components while power is on. 



Disconnect power before removing protective panels, sol- 
dering. or replacing compor>ents. 



Power Source 

This product is intended to operate In a power module con- 
nected to a power source that will not apply more than 
250 volts rms between the supply conductors or between 
either supply conductor and ground. A protective grourtd 
connection by way of the groundlr>g conductor In the power 
cord is essential for safe operation. 
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SPECIFICATION 



Instrument Description 

The TEKTRONIX DC 510 is a universal counter/timer 
plug-in. It features reciprocal Frequency, Period. Ratio, and 
Events 6 During A measurements to 350 MHz. For timing 
measurements, the Time Interval, Width, Risetlnw and 
Falltime functions feature 3.125 nsec single-shot resolution. 
For these measurements, averaging and identical A arxl B 
channels provide Increased accuracy. Also ir>duded Is a time 
manual mode, as well as three 350 MHz Totalize modes (A, 
A-l-B, and A-B). The DC 510 also has an auto-trigger fea- 
ture. a probe-compertsation feature, an auto averages func- 
tion. and an exter>sive set of automatic power-up self tests. 



The DC 51 0 has a DVM mode that reads out the chanr>el 
A and channel B trigger level voltages. Shaped outputs and 
an arming input are available at the front panel. Also avail- 
able at the front panel is a signal for use with the probe 
compensation function. 



The DC 510 can be equipped with an optional, oven-corv 
trolled. 10 MHz crystal oscillator to obtain an even more 
stable and precise internal time base. 



A QPIB conversion kit (Field Modification Kit 040-1023- 
(X)) for the DC 510 is available from Tektronix. Inc. 



Instrument Options 

Option 01 replaces the internal 10 MHz time base (clock) 
circuit wi^ a s^-contalned proportional temperature con- 
trolled oven oscillator for inaeased accuracy and stability. 



Standard Accessories 

1 Instruction Manual 

1 Cable Assembly. br>c-to-siide on connector 
1 Referertce Guide 

NOTE 

Refer to the tabbed Accessories page at the rear of 
this manual for more kiformation. 

Performance Conditions 

The HrrMs stated In the Performance Requirements col- 
umrts of the following tables are valid only if the DC 51 0 has 
been calibrated at an ambient temperature between -f 20*C 
and -|-30*C and is operating at an ambient temperature be- 
tween 0*C and -i-50*C. unless otherwise stated. 



Information given in the Supplemental Information and 
Description columns of the follo^ng tables is provided for 
user information only and should not be interpreted as Per- 
formance Check requirements. 



The DC 51 0 must be operated or stored in an environ- 
ment whose limits are described under Envirorvnental 
Characteristics. 



Allow at least 30 minutes warm-up time for operation to 
specified accuracy. 60 minuites after storage In a high- 
humidity envirorvnent. 

Safety Certification 

This instrument is listed with Underwriters Laboratories. 
Inc. under UL Standard 1 244 (Electrical and Electronic Mea- 
suring and Testing Equipment). 
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Specification — DC S10 



Table 1-1 

ELECTRICAL CHARACTERISTICS 



Charaeterlatica 



Pertonnance Requirefnenta 



Supplemental Information 



CHANNEL A and CHANNEL B INPUTS (alto tee Riae/Fall MEASUREMENT MODE INPUT SPECIFICATION) 



Input Frequency Range 
Coupling 
DC 

AC 1 


son 

>0to »350MHz 
100 kHz to >350 MHz 


1 Mn 

>0to >300 MHz 
16 Hz to >300 MHz 




Input Sensitivity 
Sinewave 




50 n (Term low) 


1 MO (Term high) 


1 MO performance Is from a 
25 n source impedance. 


Coupling Attenuation 






Typical sensitivity is 50 mV p-p 
±20 mV. 


DC 


I 

XI 


<25 mV rms 
<70 mV p-p pulse 


<25 mV rms to 200 MHz 
<42 mV rms from 200 MHz 
to 300 MHz 
<70 mV p-p pulse 
{<200 MHz) 






X5 


<125 mV rms 
<350 mV p^ pulse 


<125 mV rms to 200 MHz 
<210 mV rms from i 

200 MHz to 300 MHz 
<350 mV p-p pulse 




AC 


XI 


<25 mV rms 

+3 dB at <100 kHz 
<70 mV p-p pulse 


<25 mV rms to 200 MHz 
42 mV rms to 300 MHz 
-|-3dBat <16 Hz 
<70 mV p-p pulse 
(<200 MHz) 






XS 1 

1 


<125 mV rms 

+3dBat <100 kHz 
<350 mV p-p pulse 

I 


<125 mV rms to 200 MHz 
210 mV rms to 300 MHz 
-fSdBat <16 Hz 
<350 mV p-p pulse 
(<200 MHz) 




Dynamic Range 
Attenuation 
XI 




70 mV p-p to 4 V p-p 


XS 




350 mV p-p to 20 V p-p 


Trigger Level Range 
Attenuator 
X1 


>-i-2VtO<-2V 


In approximately 4 mV steps. 


X5 


> + 10Vto<-10V 


In approximately 20 mV steps. 


Trigger Level 
Accuracy 


± 1% of full scale trigger level range, plus 
± 2% of reading for a dc input voltage. 


Trigger level Is calibrated 
in -f slope and is firmware 
compensated In — slope. 
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Specification — DC S10 



Table 1-1 (cont) 




Characteristics , 


Performance Requirements 


Supplemental Information 


CHANNEL A and CHANNEL B INPUTS (also see Rise/FaN MEASUREMENT MODE INPUT SPECIFICATION) (cont) 


Auto Tngger 
Range (A or B) 


10 Hz to »350 MHz i 

Minimum signal required for Auto Trigger 

is 100 mV p-p.ln Ratio mode, with 

Channel B frequency >200 MHz. 

the Auto Tngger will provide a 

CHA B level within ±24 mV of 

the 50% point. 


Trigger point is set (once) to 
a nominal 50% of the p-p in- 
put signal. For signals dc to 
10 Hz (inclusive), level will 
still be set between 0% and 
100%, but not necessarily 
near 50%. A ten-bit DAC is 
used, giving nominal 4 mV 
steps (X attenuation factor). 


Operating Range 
Attenuation 

XI 1 


-f2 V to -2 V (dc peak ac) 




X5 


-flO V to -10 V (dc -f peak ac) 


AC Coupling 


50 (1 input dc < ± 2 V (dc plus peak ac] 
times attenuator 

1 Mil input <42 V dc -I- peak ac 


Maximum Allowable Input 
(Damage Level) 




In 50 il input mode, 50 il over- 
voltage protection trips in 1 M input 
impedarx^e for signals greater than 
approximately ±2 V times 
attenuator dc + peak ac to 
200 kHz. 


Attenuation Impedance 

son 

XI 


V^<2V 


dc to 350 MHz 


1 MU 




±42 V dc + peak ac, dc to 
200 kHz 

± 2 V dc -t- peak ac. 2 MHz to 
300 MHz 


50(1 


<10V 


± 10 V dc -1- peak ac, dc to 
350 MHz 


Xo 

1 m 




±42 V dc -H peak ac, dc to 1 MHz 

± 10 V dc - 1 - peak ac, 1 MHz to 
300 MHz 


Input Impedance 

50 (1 


50 11 approximately ±3% dc 


VSWR approximately 1.5:1, 
dc to 350 MHz 


50 (1 ac 




Bleeder resistor results in 
a: 390 k(l dc input resistance. 


1 Mil 


1 Mil approximately ±1% 

23 pF approximately ±10% (2.2 pF) 


For inputs greater than ±5 Vdc 
-h peak ac. input impedance 
becomes approximately 300 k(l 
1000 pF. XI. 

Input C from XI to X5 are equal by 
approximately ±1%. 
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Specification — DC 510 



Table 1-1 (cont) 



Characteristics ' 


Perlormance Requirements 


Supplemental Information 


CHANNEL A and CHANNEL B INPUTS (also see Rise/Fall MEASUREMENT MODE INPUT SPECIFICATION) (cont) 


Bandwidth Limit 




Above 20 MHz minimum signal in- 
creases 40 dB/decade to 1 V p-p. 
Above approximately 80 MHz no 
amount of input signal can cause 
triggering. 


Channel Isolation, 
Crosstalk 




A <4 volt p-p signal into CH A 
will not cause triggering in CH B 
and vice versa. 



RISE/FALL MEASUREMENT MODE iNPUT SPECIFICATION 



Range 

Coupling 

DC 


son 

4.0 nsec to 
2.5 X 10^ sec 


1 Mn 

S nsec to 
2.5 X to' sec 


In this mode, the input amplifiers 
are commoned to the CH A bnc. 
CH B bnc is an open circuit. 


AC 


4.0 nsec to 
18 fisec 


5 nsec to 
22 msec 


AC measurements near the slower 
limit are not recommended, be- 
cause they become duty cycle 
dependent. 


Frequency 

DC 


son 

>0 to >80 MHz 


1 Mn 

>0to>80 MHz 


Upper frequency limit is 
essentially a limit on the 
repetition rate at which rise/fall 
edges may occur. 


AC 


100 kHz to >80 MHz 


16 Hz to >80 MHz 




Input Sensitivity 
Coupling 


Attenuation 


son 


1 Mn 


1 Mn response is from 25 n 
source impedance. 


DC 


XI 


so mV rms 
140 mV p-p pulse 


25 mV rms 
70 mV p-p pulse 


Both channel modes set the 
same. 




XS 


250 mV rms 
700 mV p-p pulse 


125 mV rms 
350 mV p-p pulse 


50 n input impedance is main- 
tained via an internal power- 
splitter causing X2 attenuation. 


AC 


XI 


50 mV rms 
-t-3dB at 20 kHz 
140 mV p-p pulse 


25 mV rms 
-(-3dB at 16 Hz 
70 mV p-p pulse 


These specifications apply when 
both channels have the same 
setup. 




X5 


250 mV rms 
-1-3 dB at 20 kHz 
700 mV p-p pulse 


1 25 mV rms 
-f3dB at 16 Hz 
350 mV p-p pulse 
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Specification — DC 510 



Tabta 1-1 (cont) 



Characteristics i Perfomiance Requirements j Supplemental Information 

RISE/FALL MEASUREMENT MODE INPUT SPECIFICATION (COnt) 



Dynamic Range 
Attenuation X1 


son 

140 mV p-p to 
8V p-p 


1 Mn 

70 mV p-p to 4 V p-p 


Maxima are centered at zero 
volts. Minimum measurable 
rise/fall signal amplitude Is ten 
times greater than 
minimum dynamic range. 


X5 


700 mV p-p to 
10 V p-p 


350 mV p-p to 
20 V p-p 


Trigger Level Range 


son 


1 Mil 


' son. xS. only ±5 V of the 
trigger level range is usable 
because only ±5 V is allowed 
as an input. 


Attenuation XI 


-!-4Vto -4V 
=8 mV steps 


-!-2Vto-2V 

«4 mV steps I 


When using 50 n Input mode, 
the displayed trigger level 


X5 


(-t-SVto -5V) 
-1-20 V to -20 V 
%40 mV steps 


+ 10V1O -10V 
==20 mV steps 


is 1/2 true trigger level due 
to so n power splitter divider 
action. 


Operating Range 

Attenuation , 

Xt j 


son 

1.4 V p-p 

minimum, h- 4 V to 
-4 V dc -1- peak 
ac max 


1 Mn 

700 mV p-p 
minimum, -i-2 V to 
-2 V dc -1- peak 
ac max 


For 1 0% and 90% trigger point. 
For inputs less than minimum, 
10% and 90% points are not 
achievable due to sensitivity. 
Mimimum signal is 10 times 
minimum dynamic range. 


X5 


7.0 V p-p 
minimum. -)-5 V to 
- 5 V dc -1- peak 
ac max 


3.5 V pi3 

minimum, -f 10 V to 
- 1 0 V dc + peak ^ 

ac max , 




Maximum Allowable Input 
(Damage Level) 
Attenuation Impedance 

XI son 




±4 V dc -f peak ac, dc to 80 MHz 


1 Mn 




See CHANNEL A and CHANNEL B 
inputs 


X5 son 






±5 V dc -I- peak ac. dc to 80 MHz* 


1 mn 






See CHANNEL A and CHANNEL B 
inputs 


Input Impedance 
Channel A 






Channel B is an open circuit. 


1 Mn 


500 kn. ± 2% 

47 pF. ±10% 




XS probe becomes X9 
X10 probe becomes X19 


son 


son, ±3% 
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Specification — DC 510 



Table 1-1 (cont) 



Characteristics 


Performance Requirements 


Supplemental Information 


GENERAL 


1 

Probe Compensation Output 

Jack 




5 V p^ nominal. 

110 Hz nominal. 

1 ms width nominal. 


Arming Input 

Required Signal Input 


low <0.4 volts 
high >2.4 volts (TTL) 


Maximum voltage V^ <10 volts. 


Pulse Response 


Pulse width >100 ns 




Shaped Output ' 




> 1 00 mV typically to 350 MHz 
Into 50 Q load. Delay from 
front-panel input to shaped output. 

CH A 7.2 nsec typically 
CH 6 7.0 nsec typically 
CH B commoned from CH A 
7.6 nsec typically. 


External Clock Input 


>500 mV rms into 1 k(2 (ac coupled) 
1.5. or 10 MHz 




10 MHz Clock Output 


low <0-4 V 
high >2.4 V (TTL) 

(pins 15B and 15A (gnd)) 


Drives 1 TTL load. 


Phase Modulated Clock 
(time interval functions) 




>3 ns p-p jitter induced 
onto 1 MHz reference. (Test 
point on rear of Auxiliary board.) 


STANDARD INTERNAL TIME BASE 


Frequency at calibration , 10 MHz ±1 x 10 ' 


10 MHz 


Error Terms 

Temperature Stability 
(O'C to +50"C) 


±5 X 10-9 




Aging 


<1 X 10 9/year 


Adjustment Resolution 


±5 X 10-9 



1-6 



REV OCT 1981 








Spectlicatton — DC 510 



Table 1-1 (cont) 


Characteristics 


Performance Requirements 


Supplemental Information 


OPTIONAL INTERNAL TIME BASE 


Frequency at calibration 


10MHz ±2 X 10-* 


With proportional oven 


Error terms: 

Temperature Stability 
(0*C to +50*C) 


±2X10’ after warmup 




Warm-up Time 


Within ±2 X 10 ’ of final 
frequency in less than 10 minutes 
when cold started at 25‘C ambient. 


Aging 

At time of shipping 


1 X 10 */day maximum. 




After 30 days of 
continuous operation 


4 X 10 ®/week maximum 


After 60 days of 
continuous operation. 


<1 X 1C®/year maximum 


Short Term Stability 




<1 X 10 ® rms based on 
60 consecutive 1 second 
measurements. 


Adjustment Resolution 


±2 X 10® 




Adjustment Range 




Sufficient for 0 years of 
aging. 



FUNCTIONS 



Frequency A 
Range 


<36 nHz to »350 MHz 




Resolution 




±LSD±1.4x 

N 

X (Freq. A)® 


Accuracy 




Resolution 

±(Timebase Error x Freq. A) 


Period A 
Range 


3.125 ns to 7.6 hours 




Repetition Rate 


>350 MHz 




Clock Penod Counted 




3.125 ns 


Resolution 




- 1 eoo ... 1 4 X B Trig Jitter Error 
±LSD ± ^ 


1 

Accuracy 




Resolution 

i(Timebase Error) x Period A 
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Table 1-1 (cont) 


Ctiaracteristics , 


Performance Requirements 


Supplemental Information 




FUNCTIONS (cent) 


Ratk) B/A 
Range 


10 ® to 10® with correct decimal 
point displayed. (10'" to 10'® 
without decimat point.) 


Averaged by A 


Frequency Range (A & B) , 


<36pH2 to >350 MHz 


Resolution 




. 1.4 X B Trig Jitter Error X Freq. B 

±L5D± ^ 


Accuracy 




Same as Resolution 


Time A -• B 
Range 


2.0 n$ec° to 7.6 hours 




Resolution 




± LSD -F ( ± A Trigger Jitter Error 

± B Trigger Jitter Error) 


Accuracy 




Resolution ±{Timebase Error x Time Interval) 
± Channel Delay Mismatch^’ + B Trigger slew 
error-A Trigger slew error 


Clock Period counted 




3.125 nsec 


Minimum Time A -► B 


0.0 i 2.0 nsec' 




Minimum Time B -► A 


<12.5 nsec 


(>70 MHz Rep. Rate) 


Channel Delay Mismatch 
Internal 


1 

<2 nsec nominal, without null 




Front Panel 
(Shaped Out) 




<500 ps 


Events B Our A 
Range 


10^ to 10® 


Averaged by A 


Maximum B Frequency 


>350 MHz 


Maximum A Frequency 


>80 MHz 


Minimum A Pulse Width 


<4.0 nsec 


Minimum A Pulse Width 


<8.5 nsec 


Resolution 




+ LSD-f^^-^ (±A Start Trigger 
vN 

Jitter error ± A Stop Trigger Jitter Error) 


Accuracy 




Resolution -f Freq B (Stop Slew Rate Error 
- Start Slew Rate Error) + Freq B x (5 
±2 nsec) 
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specification — DC S10 



Table 1*1 (cont) 


Characteristics 


Performance Requirements 


Supplemental Information 


FUNCTIONS (cont) 


Width A i 

Range 


<4 nsec to 7.6 hours 




Repetition Rate 


>80 MHz 




Resolution 




±LSO + ^ (± Start edge Trigger 

Jitter Error ± Stop Edge 
Trigger Jitter Error) 


Accuracy 




Resc^ution ±Timebase Error x 
Width A + (Stop Slew Rate - 
Start Slew Rate Error) i2 nsec 


Clock period counted 




3.125 nsec 


Minimum Time Stop Edge 
to Start Edge 


<8.5 nsec 




Totalize A 
Range 


0 to 10® counts 


(to 8.7 X 10'® with no decimal point.) 


Repetition Rate 


0 to >350 MHz 


See CHANNEL A and CHANNEL B INPUTS for 
pulse specifications. 


Totalize* A + B 
Range 


Oto 10® (A + B <10®) 


(to 8.7 X 10'® with no decimal point.) 


Repetition Rate 
(A or B) 


0 to >350 MHz ' 

1 


See CHANNEL A and CHANNEL B INPUTS for 
pulse specifications. 


Totalize* A-B 
Range 


-10* to 10® 


(-8.7 X 10'® to 8.7 X 10'® with no 
decimal point or minus indication.) 

Note: either A >10’® or B >’® will 
lead to overflow, independent 
of the value of (A - B). See 
CHANNEL A and CHANNEL B INPUTS 
for pulse specifications. 


Rise/Fall A 
Range 


1 

1 

4.0 ns 7.6 hrs. (dc coupling] 50 11 

5.0 ns -* 7.6 hrs. (dc coupling) "1 MO*. 


Riselime of *1 Mir is ®=4.5 ns 


Repetition Rate 


Minimum time between rising (falling) 
edges is 12.5 ns (80 MHz) 




Trigger Points 


Trigger levels are automatically set 
to the 90% and 10% points of the , 

incoming signal, to a resolution 
that depends on the incoming 
signal amplitude. 


in this mode Channels A and B are 
commoned. This changes the input 
characteristics. See RISE/FALL 
MEASUREMENT MODE INPUT 
SPECIFICATION. 
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Table 1-1 (cont) 


Characteristics 


Performance Requirements 


SuppleiTwntal Information 




FUNCTIONS (cont) 


Resolution 


j 


±LSD -I- Start Trig Jitter Error 

± Stop Trigger Jitter Error) 


Accuracy 




Resolution ±(Timebase Error x Tl) 

*2 nsec ±4 mV x slew rate A (near 10%) 
±4 mV X slew rate A (near 90%) 


Time Manual 
Rartge 


3.125 ns to 3.125 X 10* sec(:«8 hours) 




Resolution 


I 


3.125 nsec clock is counted, but usable resolu- 
tion is <« ± 10 ms due to START/STOP buttons. 


Probe Comp 
Accuracy 




xS probe. 1.5% nominal. 

X 10 probe. 3% nominal. 
XlOO pr<X». 30% nominal. 



Resolution and Accuracy 
Definitions 

Trigger Jitter Error (secortds rms) 



\Z(*nV + (*n^)^ V oits rms 

I input slew rate at trigger point I (voits/sec) 



where *n' = 140 >iV rms typical counter input noise for 1 MO filter on; 240 «iV rms typical 
for 1 Mn filter off; 340 *iV rms typical for 50 0. 

*n^ = V rms r>oise voltage of users input signal at trigger point, measured with the 
appropriate bandwidth. 

Note; Best usable resolution is ± 1 psec in Time Interval (Tl) modes. 



Slew Rate Error (secorKis) 



•trigger level error (Volts) 

I Input slew rate at trigger point I (volts/sec) 



•Trigger level error 


- 




All functions 
except WIDTH A 
and EVENTS B 


pos slope 


trigger accuracy times attenuation factor 


DUR A 


neg slope 


(trigger accuracy ±10 mV) times 
attenuation factor 


WIDTH A. _I L 


.start edge 
stop edge 


trigger accuracy times attenuation 
factor (trigger accuracy + hyst) 
times attenuation factor 


LJ start edge 
stop edge 


(trigger accuracy - 1 - hyst) times 
attenuation factor 

trigger accuracy times attenuation factor 
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Table 1-1 (cent) 

FUNCTIONS (cent) 

EVENTS B 
DUR A 

Note: 



1.3 nsec (1 MC) 

18 nsec (20 MHz filter) 



Same as WIDTH A. except each number is multiplied by 
Freq B 

Trigger Accuracy, (see CHANNEL A and CHANNEL B 
INPUTS) 

Input hysteresis is typically SO mV p-p times attenuation, 
maximum 70 mV p-p times attenuation. 

Internal slew rale - 800 ps (50 0) 



N * Number of Averages 

The minimum number of averages is selected by the AVERAGES button and the buttons in decade steps from 1 to 

10^. At Channel A repetition rates above approximately 250 Hz the actual number of averages will be: 

N « (FREQ A (Hz) X 4 msec) -t- AVGS 

N - AVGS setting (below 250 Hz) 

This typically leads to better than expected resolution in the displayed answer for small N with only minimal impact on 
measurement time. Arming must be used when measuring only one event out of a pulse train (multiple events) with signals 
>250 Hz. 



In the AUTO mode the counter measures with a fixed measurement time of about 300 msec (or the time for one event, 
whichever Is greater). 

N < Freq A (Hz) X 3 seconds (N always >1) 



LSD: 

FREQ 



(Freq Af 
N X 3.2 X 10® 



PER 



. .. 10 nsec 

<3.125 nsec for N <10. < zr~ 



forN>10 



RATIO 



Freq A 
Freq B x N 



TIME A—B 
& RISE/FALL A 



<3.125 nsec for N <10, 



10 nsec 
VN 



for N >10 



WIDTH A 



<3.125 nsec for N <10. 



10 nsec 

vTI 



forN> 10 



EVENTS B OUR A 



Period B 

Width A X N 



X Events B dur A 



Time Base Error: The sum of all the errors specified for the time base used. 



*Ov«r voltage protection still functions, but in rise/lall, (50 Q and XS) It may not always protect the 2S Q series Input resistor. 
®With t0®Averages selected, LSO can be 31.25 atto sec. 

‘Can be set to 0.0 ns by use of “NULL'' (unction. 

“Can be removed by use of “NULL”. 

*The B channel will not count events until after the first valid A channel count 



@ 
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Table 1-2 
MISCELLANEOUS 



Characteristics 


Description 


Power Requirements 1 


TM 500 series power module 


TM5000 series power module 




DC 510 j 

DC 510 Opt 01 


14.6 W 
16.9 W 


14.0 W 
18.2 W 




Recommended Calibration 
Interval 


2000 hours or 6 months 
whichever occurs first 


Minimum Display Time 


100 msec (typical] 


Auto Averages Measurement 
Time 


300 msec (typical) 


Table 1-3 
ENVIRONMENTAL* 


Characteristics 




Description 





Temperature 

Operating 

Non-operating 


Meets MIL-T-26800B. class 5. 

0*C to -fSO'C 
-55’C to -i-75'C 


Humidity 


95% RH. 0*C to aO'C Exceeds MIL-T-28800B, class 5. 

75% RH to 40°C 
45% RH to 50°C 


Altitude 

Operating 

Non-operating 

Vibration 


Exceeds MIL-T-28600B, class 5. 

4.6 km (15.000 ft) 

15 km (50.000 ft) 

0.38 mm (0.015') peak to peak. Exceeds MIL-T-28800B. class 5 when 

5 Hz to 55 Hz, 75 minutes. installed in qualified power modules." 


Shock 


30 g's (1/2 sine). 1 1 ms duration, Meets MIL-T-28800B, class 5 when 

3 shocks in each direction along installed in qualified power modules." 

3 major axes, 18 total shocks. 


Bench Handling" 


12 drops from 45°. 4’ or equilibrium. Meets MIL-T-28600B, class 5. 

whichever occurs first. 


Transportation" 


Qualified under National Safe Transit Association Preshipment Test Procedures lA-B-1 
and 1A-6-2. 


EMC 


Within limits of MIL-461A, with exceptions and F.C.C. Regulations. Part 15, Subpart J, 
Class A. 

Unused plug-in compartments must be filled with blank plug-ins. 


Electrical Discharge 


20 kV maximum charge applied to instrument case. 



'With power module. 

"Refer to TM 5000-Series power module speciricalions. 

"Without power module. 

"within 4 dS of RE02 at 1 30 MHz and 950 MHz. Within 8 dB Of RE02 at 320 MHz. 



M2 
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Table 1*4 

PHYSICAL CHARACTERISTICS 



Characteristics ' 


Description 


Finish 


Anodized aluminum chassis. 


Net Weight (nominal) 




DC 510 


3 lb. 5 oz. 


Option 01 


3 lb. 9 oz. 


Nominal Overall Dimensions 




Height 


126.0 mm (4.96 irKhes) 


Width 


134.5 mm (5.29 inches) 


Length 


278.8 mm (10.98 inches) 


Enclosure Type and Style per 




MIL-T-28800B 




Type 


III 


Style 


E (Style F in rackmount power module) 
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OPERATING INSTRUCTIONS 



INTRODUCTION 



First Time Inspection 

Inspect the instrument for visft)ie damage (dents, 
saatches, etc.). Keep the original shipping container and 
packing material for future use. If the iratrument is 
damaged, notify the carrier and the nearest Tektronix Ser- 
vice Center or representative. 



Repackaging for Shipment 

Should it become necessary to return the instrument to a 
Tektronix Service Center for servica or repair, attach a tag 
to the instrument showing the ovmer (wifo address) and the 
name of the individual to be contacted, complete instrument 
serial number, option number, and a description of the ser- 
vice required. 



If the original container and packaging material is unfit for 
use or not available, r^ckage the instrument as follows: 

1 . Obtain a carton of corrugated cardboard having inside 
dimensions no less than six inches more than the instru- 
ment dimensions; this will allow for cushioning. The shipping 
carton test strength for your instrument is 200 pounds. 



2. Surround the instrument with polyethylene sheeting to 
protect the finish. 



3. Cushion the instrument on all sides by tightly packing 
dunnage or urethane foam between carton ar>d nstrument, 
allowing at least three inches on all sides. 



4. Seal the carton with shipping tape or industrial 
staples. 



5. Mark the shipping carton -FRAGILE INSTRUMENT* 
to indicate special harxlling. 



Operating and Non-Opera tir>g Environments 

The instrument may be operated, stored, or shipped 
within the environmental limits stated In the Specification 
section oT this manual. However, the counter should be pro- 



tected at all times from temperature extremes which can 
cause coTKlensatlon to occur within the instrument. 



PREPARATION FOR USE 



Rear Interface Conalderattona 

A slot between pirts 21 and 22 on the rear connector 
identifies this Instrument as a member of the TM 500 
counter family. If you desire to use your counter to buHd a 
system, insert a family barrier key (Tektronix Part No. 214- 
1593-02) in the corres|3onding potion of the selected pow- 
er module jack in order to prevent plug-ins belonging to a 
different family from being used in foat compartment of the 
povrer module. 

To avoid o i o ctnc shock, disconnoct the power module 
power cord before htserting the famity barrier key in 
the power module Jack. Refer the barrier key kisertion 
to quakfied service persormel. 



The DC 510 has the following rear interface input and out- 
put features: 

Armirtg Irtput 

10 MHz Clock Output 

Extern^ Clock Input (1, 5, 10 MHz) 

Prescaler Function 

Reset Input 



NOTE 

Rear kiterface ktfOrmation wik be found in the Mainte- 
nance section of this manual. Refer the interface con- 
nectiora to quakfled service personnel. 



Installation and Removal 

The DC 510 can be used in the TM 5000-Series or 
TM 500-Series power modules. 
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NOTE 

to the C^ator s Safety Summary in the front 
of this manual before k^taBing this Instrument in the 
power module. 



Refer to the power module instruction manual and make 
sure that the line jumpers are positioned correctly for the 
line voltage In use. Check the counter and the power module 
for the proper fuses. Be certain that the power plug for the 
power module has the proper grounding conductor. 




7b prevent damage to the instrument, turn the power 
module off before installation or removal from the 
power module. Do not use excessive force to instaB or 
remove the Instrument from the power module. 



Check to see that the plastic barrier keys on the 
interconnecting jack of the selected power module compart- 
ment match the cutouts in the rear interface connector for 
the counter. If they do not match, do not insert the counter 
until the reason is investigated. 



If the cutouts and barrier keys match, align the chassis of 
the counter with the upper arxf lower guides of the selected 
compartment. See Fig. 2-1 . Insert the counter into the com- 
partment and press firmly to seat the rear interface connec- 
tor. Apply power by operating the POWER switch on the 
power module. 



To remove the counter from the power module, turn off 
the POWER switch, pull the release latch knob (located in 
the lower left front comer) until the Interconnecting Jack dis- 
engages. Pull the counter straight out of the power module 
compartment. 




l2MB-01)a«7.02 



Fig. 2-1. Plug-in inttsHstion and removal. 
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FRONT PANEL OPERATION 



The followirtg information is a brief, functional description 
of the front panel display, controls, and connectors (See 
Fig, 2-2). 



FRONT PANEL DISPLAY 



Display 

The display contains nine seven-segments LEDS and 
eight annunciators. All measurement results are displayed 
with the best possible resolution. The readout (result) for the 
measurement Is always displayed in a right-hand justified 
format with the decimal point automatically positioned. Dis- 
played count overflow is indicated by a flashing display. In 
measurements such as Time A-»B. where the number of 
resolved digits Increases more slowly with an increase in 
averaging, only correct (resolvable) di^ts are displayed. 



Five of the annunciators are used to indicate the units of 
measurements: Hz/SEC for Hertz or seconds. kHz/mSEC 
for kilohertz or milliseconds. MHz/^SEC for megahertz or 
microseconds, QHz/nSEC for gigahertz or nanoseconds, 
and VOLTS/AVGS for (trigger level) Volts, and (the expo- 
nent of) the number of Averages. 

The GATE annunciator, when illuminated. Indicates that 
the counter is in the process of accumulating counts for the 
measurement. 

The REMOTE annunciator Indicates the instrument is in 
a renwtely-programmed state, when Illuminated. The AD- 
DRESS light indicates that the Instrument is actually being 
addressed over the GPIB bus. 



In addition to displaying the measurement results, the 
counter uses the extreme left three digits of the severv 
segment LED display to Indicate internal or operating error 
codes. The two digits (extreme left-digit Chanr)el A and the 
extreme right-digit Channel B) on the display report the re- 
sults of compensating external signal probes. See Self Test 
Display and Probe Compensation. 

In addition, many of the front-panel pushbuttons are 
Illuminated. 



FRONT PANEL CONTROLS 

© TERM, SLOPE. ATTEN, and COMPL 
(CHANNEL A and CHANNEL B) 

TERM-50 Q, 1 MQ (termination). When unlighted, se- 
lects 1 MR, 23 pF; when lighted, selects 50 R. Allows user to 
pr<^)erty terminate 50 R inputs when required. (Unit will 
automatically revert to 1 MR, 23 pF in the event of an 
overload.) 



ATTEN-X1, XS. When untghted, selects X5; when 
lighted, selects X1 . Allows the signal to be applied directly to 
the amplifier without attenuation or attenuated by a factor of 
five. The attenuator effectively increases the input hyster- 
esis and trigger level range by a factOT of five. 

SLOPE -,+. When unlighted, selects +; when lighted, 
selects -. This button selects the slope of the signal at the 
trigger level crossing, which is recognized as a countable 
event. CHANNEL A slope also selects between risetime (-f 
Slope) WTd fall time (- Slc^): it must be set before the 
RISE/FALL A button is pushed. 



COUPL-AC, DC. When unlighted selects DC; when 
lighted selects AC. DC is direct coupled. AC Inserts a ca- 
pacitor in series with the input which allows small signals 
with large dc offsets to be measured. 



FRONT PANEL CONNECTORS 

© CHANNEL A • CHANNEL B (Identical in 
performance) 

1 MR 23 pF/50 R. Signal Input conectors. 

Vpk <2 V max (50 R) 

Vpk <42 V max (1 MR) 

© CH A, SHAPED OUT - CH B, SHAPED OUT 
(Shaped Out A/B/COM) 

These outputs provide an exact replica of the Internal 
signal that is being measured. It is an aid to proper trigger- 
ing on complex waveforms. The outputs provide a 100 mV 
signal near ground from 50 fl (200 mV unterminated). These 
are full bandwidth outputs, and function well beyond 
350 MHz. 
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(?) ARM, IN • Vpk <10 V (Arming TTL) 

This input (nonnatty high) allows the counter to measure 
only when rn the high state. When in the low state, this input 
prevents the counter from mea8urir>g. (Alternatively, this irt- 
put may be provided through the rear interface.) 

PROBE COMP 

This test point provides a rectangular waveform 
(•*>5 volts) that can be used in conjunction with the ‘PROBE 
COMP' function to compensate test probes (see Probe 
Compensation In this section.) 



FRONT PANEL PUSHBUTTONS 

(T) Function Pushbuttons 

FREQ A (Frequency A). Measures the period of the 
Channel A signal, calculates and then displays frequency. 

PERIOD A. Measures and displays the period of the 
Channel A signal. 



WIDTH A. Measures the width of a pulse on Channel A. 
When CHANNEL A SLOPE is +. the positive pulse width is 
measured. When CHANNEL A SLOPE is negative, the neg- 
ative pulse width is measured. 



TIME A -> B. Measures the time between the first occur- 
rence of an event on Channel A ar>d the first suc c eeding 
event on Chanrwl B. 



RISE/FALL A (Risetkne A • Falltime A). Automatically 
measures tt>e risetime/falltime (10% and 90%) of the signal 
appearing on CHANNEL A. The appropriate trigger levels 
are measured and calculated at the time the button is 
pressed, if the signal amplitude changes, the button may be 
pressed again. When CHANNEL A SLOPE la -f . risetime is 
measured; for falltime, press CHANNEL A SLOPE -(— ) 
before pressing RISE/FALL A. Since this measurement 
uses the B channel, its settings are automaticalty updated to 
match those of CHANNEL A. After pressing RISE/FALL A. 
the user is free to modify either CHANNEL A or CHANNEL 
B separately to suit special measurement needs, though the 
result may no longer be a traditional Rise/FaH time. (See 
Risatime A and Falltime A later in this section). 



RATIO B/A. Measures and displays the ratio of events 
occurring on Channel B divided by the events occurrirtg on 
Channel A over the same time interval. 



The three totalize modes of operation count the events 
that are the occurrences of pulses on Channel A and 6. 



TOTAL A (Totalized A). In Total A. only Channel A 
events are displayed. 



TOTAL A+B. Displays the total number of events on 
Channel A plus the total number of events on Channel B. 
Channel B events are counted only after the first valid Chan- 
nel A event. 



TOTAL A-B. Displays the total number of events on 
Channel A minus the total number of events on Channel B. 
Channel B events are counted only after the first valid Chan- 
nel A event. If A-6 is negative, a nrtinus sign is lighted. 



NOTE 

After a TOTALIZE txjtton is pushed, the START/ 
STOP button H^ts to mOcate a ‘STOPped' condh 
tion. It must then be pressed to start the Totalize 
process. 

Also, the number of displayed is 'scaled' by the 

AVGS setting. This scalmg does not affect the actu^ 
count process, and theretore may be changed while 
county without losing courrts. Even when cotmting 
has been stopped, the Ospiay may be moved to the 
right or left. 



PROBE COMP. When in this mode, a visual Indication is 
given (in the display area) that allows the user to easily com- 
pensate attach^ high impedarwe probes. (See Probe Com- 
pensation in this section.) 



TIME MAN (Time Manual). Measures time after pressing 
the MEASUREMENT START/STOP pushbutton (once to 
start and once to stop). The accumulated count (time) is not 
reset until the RESET pushbutton is depressed. Like the 
Totalize modes, this function defaults to the STOPped state 
vrhen first selected, as indicated by the START/STOP but- 
ton being illuminated. 



EVENTS B DUR A (Events B During A). Measures the 
number of occunences of pulses on Channel B during the 
time interval where the Channel A input signal is greater 
than (-1- SLOPE) or less than (- SLOPE) tiie Channel A 
trigger level. 
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LEVEL CH A, CH B 

Displays the chosen trigger level. Trigger level settings 
may be set for either channel by depressing the appropriate 
LEVEL button and then using the increment or decrement 
buttons (labeled 10). To exit this mode, the user can press 
the LEVEL A (B) button a second time or press any function 
button. 

(T) AVGS (Averages) 

Pressing this button displays the current AVGS setting 
and readies the instrument for a r>ew setting. The user can 
then choose between several modes. 



AUTO • (push the AUTO button, a - 1 wrill be displayed). 
This mode provides the best resolution possible with a mea- 
surement time of approximately 300 mS. 



0 • (decrement exponent to zero). The selected measure- 
ment is made with at least one event. This is the rrode to be 
used for single-shot measurements. At most frequencies, 
more than one event will actually be averaged: see the 
Specification section for further detail. 



10", n°s1 to 9 • Provides selection of minimum number 
of averages in decade steps. 

^^^^The increment/decrement keys are used to in- 
crease or decrease the exponent to the next legal 
setting. 



NOTE 

The AVGS settings affects the number of digits dis- 
played for Totalize measurements. When in Auto on 
n—0, the first nine digits to the left of the decimal 
point are displayed. When n=1 to 9. the measure- 
ment result is ’scaled’ by 10 ^ and displayed. 




This button increments the appropriate trigger level 
if LEVEL CH A - CH B is selected, or the number of aver- 
ages if AVGS has been selected. Voltage levels are incre- 
mented or decremented in steps of 4 mV x attenuating 
setting. 



This button decrements the appropriate trigger 
level if LEVEL CH A - CH B is selected, or the number of 
averages if AVGS has been selected. 



LIMIT 

This light goes on whenever either the increment (t) or 
decrement (() button has incremented or decremented a 
setting to its limit. This light goes out when increment (t) or 
decrement (i) button is released. 

@ TEST/DISPLAY 

When either of the LEVEL CH A, LEVEL CH B buttons or 
the AVGS button Is lighted, this button alternates what is 
being displayed in the seven-segment readout. Pressing it 
orwe makes the readout revert back to displaying the func- 
tional results (frequency, period, etc.) while still leaving the 
increment/decrement buttons active. Pressing the button 
again will alternate the display back to showing the voltage 
level or averages exponent. This allows the user to view 
either the parameter being changed or the effect of that 
change on the functional results. 



When the LEVEL buttons or the AVGS button is 
unlighted, the TEST/DISPLAY buttwi is used to select the 
Test mode. In this mode a portion of the power up test (all 
but the RAM portion) is repeated. If an error Is ever encoun- 
tered. the test stops, with the appropriate error code dis- 
played. To exit Test mode, push any other function key. 

@ AUTO THIG/AUTO 

If the LEVEL buttons or the AVGS button is unlighted, 
pressing this button causes an auto trigger on both Channel 
A and Channel B (the maximum and minimum peak values 
of the Channel A and B input signals are measured and the 
trigger levels are set at the midpoints). If LEVEL CH A is 
selected, pressing this button causes an Auto trigger on 
Channel A only, and similarly for LEVEL B lighted. If AVGS 
is lighted, pressing the button enters a -1, which is the 
code for Auto Averages. 

@ NULL 

Pressing the NULL button stores the present n>easure- 
ment result and then subtracts that number from all subse- 
quent measurements (while the button remains lighted). It is 
most useful in Time A—B measurements, where it can be 
used to null out systematic errors such as unequal cable 
lengths and channel mismatches: however, it is available in 
all measurement functions. 



The averages settir>g may be changed without losing the 
NULL stored measurement. Now, the instrument will be 
subtracting two numbers of differing resolution. Since the 
result of such a subtraction actually has the resolution of the 
lesser resolution number, that is the one that the counter 
automatically uses to determine how many digits to display. 
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Pressing the button again will re^ull the result. 



To exit the Null mode, press any function button (ir>dud- 
ing that of the function already chosen). 

@ INST ID 

This pushbutton, when pressed blanks the display. In the 
programmable instrument, this button (when pressed) dis- 
plays the current GPIB address and message termir>ation. 

@ MEASUREMENT START/STOP 

This pushbutton can be used in all of the Function modes 
except Probe Comp and Test. When it's lighted, measure- 
ment Is in the ‘STOPped* state. Pressing 0>e button causes 
a "STOPped". Totalize, or Time Manual measurement to 
'Start* from the displayed result. Other measurements (ex- 
cept Probecomp and Test) will "Start* a new measurement. 
When "Started*, pressing the button causes all measure- 
ments (except Probecomp and Test) to stop counting. 



When "STOPped', Totalize and Time Manual measure- 
ments read the final count in the count chains ar>d update 
the display one more time. 

@ RESET 

When a measurement has been stopped, this 
pushbutton, when pressed, will initiate another single mea- 
surement. If RESET is pressed while the counter is In the 
middle of a measurement, the current measurement will be 
aborted and a new measurement started. RESET, while 
pressed, also provides a segment test for all the front partel 
LEDs, lr>dudir>g pushbuttons ar>d annunciators. 

® FILTER (20 MHz) (CHANNEL A and 
CHANNEL B) 

When this button is lighted, the bandwidth of both chan- 
nels is reduced to 20 MHz. This allows rejection of high fre- 
quertcy noise. It may also be used when initially setting Auto 
trigger levels or Rise/Fall levels for a signal with overshoot 
or undershoot. 



OPERATORS FAMILIARIZATION 

INTRODUCTION 



General Operating Characteristics 

The DC 510 is a programmable universal counter based 
on a microprocessor system. The counter is capable of 11 
measurement functions with full nine-digit resolution, plus 
two specialized functions; probe compensations (PROBE 
COMP) and self-test (TEST). 



The microprocessor system automaticaily sets the mea- 
surement gate interval, p^orms the necessary calculations 
on the acquired data, and causes the result to be displayed 
with the best possible resolution for the selected measure- 
ment FUNCTION, number of averages (AVQS). and operat- 
ing conditions. 



Self Test Display 

Wt\en power is applied, one of the error codes listed in 
Table 2-1 may appear in the display window if the counter 
fails its self-test rcxitine. Refer the error code condition to 
qualified service personnel. 



NOTE 

At power up, a signal with a large dc offset voltage 
connected to the input terminals for either channel 
may cause the entire input signal to be outside the 
triggering level range. If this condition exists, an error 
code may be displayed. If any of these conditions oc- 
cur, disconrtect all inputs and reapply power. This er- 
ror condition can also be caused by a low level ARM 
input signal during power-up. 
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Table 2-1 

FRONT-PANEL DISPLAY ERROR COOES 



Senal I/O Fault 


313 


Channel A 




Counter Integrity 


320424, 329 


Channel B 




Counter Integhty 


330-334, 339 


System RAM Error U1410 


340 


System RAM Error U1311 


342 


ROM placement error U1610 


361 


ROM placement error U1410 


360 


ROM checKsum error U1610 


361 



NOTE 

Refer error code conditions to qualified service 
personnel. 



INPUT CONSIDERATIONS 
Maximum Safe Input Voltage Limits A 




To avoid instrument damage, make certain ttTat the 
input voltages to the front panel connectors or rear 
interface inputs do not exceed their specified limits. 
See Specification section. 

The outer shell of the front panel bnc connectors is 
connected to earth ground through the ground con- 
nection for the power module power cord. 

Always use a step-down isolation transformer (less 
than IS V output) when measuring power fine fre- 
quencies (SO or 60 Hz). 

Be careful with high-frequency, high-amplitude signals 
(above 80 MHz). The front panel maximum safe input 
voltage at these high frequencies i$4 V. peak-to-peak 
times attenuator setting. 



Connecting External and Internal Signal Sources 

The DC 510 can be used to measure input signals to 
either channel from the front panel. The SLOPE. TERM. 
ATTEN. and COUPL pushbuttons are effective in condition- 
ing the signal. 



If a high impedance signal probe is to be used between 
the front panel bnc connectors and the measurement 
source, use a probe capable of compensating for the input 
capacitance of the counter (less than 24 pF)- A probe is 
recommended for all digital logic applications: the 
TEKTRONIX P6125 has been designed specifically for these 
counters, and its use is recommended. The counter has 
been designed, however, to properly trigger on ECL signals 
even when a X10 attenuator probe is used. 



MEASUREMENT CONSIDERATIONS 



Input Coupling, Noise, and Attenuation 

You can use either the ac coupling (AC COUPL) or dc 
coupling (DC COUPL) mode to couple the input signal to the 
CHANNEL A or CHANNEL B input amplifiers. If the Signal to 
be measured is riding on a dc level. Its amplitude limits may 
not fall within the triggering level range. The AC COUPL 
mode should be used for repetitive signals having a fixed 
frequency and a constant duty cycle, or for signals riding on 
a large dc level. Slope selection is relatively unimportant 
when measuring the frequency or period of sine-waves. The 
50 Q Termination is selected for high frequency 50 0 sys- 
tems, while 1 Mtl is selected for high impedance probes and 
for other high impedance situations. When in 50 0, the inter- 
nal termination resistor could be damaged if the user acci- 
dentally applied an overly large signal. To prevent this, the 
DC 510 automatically reverts to 1 MO for most signals that 
might damage the 50 Q resistor. See the Specification sec- 
tion for more detail. 



If the signal frequency or duty cycle changes, the trigger- 
ing point may shift, stopping the measurement process. Use 
the DC COUPL mode for tow frequency ac signals, signals 
with a low duty cycle, and during any time interval measure- 
ment (Time A— B. Rise/Fall A. Events B Dur A, and Width 
A). 



Noise may be coupled to the input amplifiers along with 
the signal to be measured. Noise may originate from the 
operating environment, the signal source, or be caused by 
improper connections. If the noise Is of sufficient amplitude, 
it can result in inaccurate measurements due to false trig- 
gering, See Fig, 2-3, The DC 510 has a 20 MHz low pass 
filter (FILTER) that is helpful in removing or reducing noise. 



The linear operating range describes the voltage limits 
that will allow proper triggering without distortion. The mini- 
mum signal amplitudes are defined by the input sensitivity 
requirements for the AC COUPL and DC COUPL modes for 
either the 1 Mil or 50fl Termination selection (see the 
Specification section). Proper use of the ATTEN (attenu- 
ation) controls will ensure operation within the maximum 
limits; ±2.0 V fa X1 ATTEN, ± 10 V fa X5 ATTEN. 
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Fig. 2-3. Advantages in signal attenuation. 



Triggering the Counter 

The dc triggeririg level Is determined by the SLOPE and 
LEVEL selection, or by the AUTO TRIG button. 



The LEVEL CH A and CH B buttons, in conjunction with 
the increment (t). and decrement (i) buttons, are used to 
move the triggering hysteresis window continuously up or 
down through a ±2.0 V range in 4 mV steps. The hyster- 
esis window is typically 50 mV peak-to-peak. To determine 
the exact trigger level settings, push LEVEL CH A (or LEV- 
EL CH 8): the respective levels will be displayed. To return 
to the measurement cycle, press the LEVEL CH A or LEVEL 
CH B button again (whichever is lighted); pressing any func- 
tion button will also return the Instrument to the measure- 
ment mode. 



When the AUTO TRIG button is activated, the micro- 
processor performs a software routine to determine the 
maximum and minimum limits of the Channel A and Channel 
B Input voltage swings in Channel A and Channel B. Then 
the routine automatically sets the triggering levels of each 
channel to 50% (-1-24 mV for -i- slope, -24 mV for - 
slope) of its respective measured minimum arxl maximum 
values when making frequency, period, and totalize mea- 
surements. AUTOTRIG is also useful for pulse width mea- 
surements (WIDTH A mode) and TIME A-*B 
measurements. Successful use of the Auto Trig here re- 
quires signal amplitudes of at least twice the effective hys- 
teresis. Thus, signals with amplitudes greater than 140 mV 
peak-to-peak are typically necessary. This is because the 
actual trip level of the hysteresis window is set exactly at 
the 50% point for Width and Time A-*B. 



Figure 2-4 illustrates typical trigger level settings and 
shows the importance of setting trigger levels properly in 
order to avoid errors due to input signal risetimes (falltimes), 
or where the transition times of (he start and stop pulses 
are different (or just slow). Observation of the SHAPED 
OUT signals on an oscilloscope, while setting the trigger 
levels on slow but complex waveforms, aids in reducing trig- 
ger setting difficutties. 



The use of the Auto Trig . though very convenient, does 
not reduce the need to consider input noise amplitudes, cou- 
pling, impedance matching, and attenuation factors. Large 
amounts of overshoot and ringing of the input signal may 
cause erroneous counts due to an undesirable level setting. 
The median value of the input signal may be displayed. For 
mid-point settings, the low frequerKy limit for the Auto Trig 
mode is 10 Hz. Below 10 Hz. the automatic triggering level 
will still be set between the signals maximum and minimum, 
but not necessanly at the 50% point. For dc inputs, the level 
determination provided by auto trigger once again becomes 
correct. 



Reducing Measurement Errors 

As an aid In reducing measurement errors, keep in mind 
the following factors. 

• Use the ATTEN controls and high impedance, 
attenuator type probes when measuring signals from 
high impedance circuits. 

• Use the 50 n TERMination contr^ for low Imped- 
ance. high frequency 50 0 systems. 



REV OCT 1981 
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(a) Typical TIME A— B and WIDTH A triggering levels. 





(b) Sources o( triggering errors. 



Fig. 2*4. Typical triggering levels and sources of triggering errors. 



0.00 V 
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• Consider trigger errors caused by input signals with 
slow rise or fall times. 

• Use the 20 MHz FILTER to reduce high frequency 
noise. 

• Average the measurement over a larger number of 
cycles of the input signal (greater number of AVGS) 

• Maintain the counter environment at a constant 
temperature. 

• For greater stability, allow extra Instrument warm-up 
time(> 1/2 hour). 

• Substitute the standard time base with the optional, 
higher stability time base. 

• Apply a 1 MHz. 5 MHz. or 10 MHz external time ref- 
erence Standard (NBS) to the rear interface inputs. 

• Recalibrate, if necessary. 



MEASUREMENT EXAMPLES 



The ratio range is from 10 ® to 10®. Applying the higher 
frequency to Channel B produces a ratio greater than one; 
applying the lower frequency to Channel B produces a ratio 
less than one. For better resolution, apply the higher fre- 
quency signal to Channel B. 



Width A and Time A B (Time Interval) 

Figure 2-5 illustrates measurements for the WIDTH A 
and TIME A -• B functions. The WIDTH A function mea- 
sures the time interval between the first selected positive or 
negative edge ( ± SLOPE) of the waveform applied to Chan- 
nel A and the next opposite polanty edge. 



The TIME A -> B function measures the time interval 
between the first selected occurrence (± SLOPE) of an 
event on Channel A to the first selected occurrence (l 
SLOPE) of an event on Channel B. The measurement can 
be averaged (AVGS) by the selected number of Channel A 
events because there is one Channel B event per Channel A 
event. 



When either the WIDTH A. TIME A — B. or RISE/FALL A 
function Is activated, the microprocesor turns on an internal 
pseudo-random noise generator that phase modulates the 
internal 3.1 25 ns time base, allowing the counter to measure 
without error, input signals that otherwise would be syn- 
chronous with its time base. See Fig. 2-5. 



Frequency A and Period A 

When the counter is in either the FREQ A or PERIOD A 
modes, it always measures the period of the Channel A in- 
put signal. For FREQ A. the microprocessor computes the 
frequency as; 



f — y (T — period) 

artd displays the answer in frequency units. For PERIOD A. 
the answer is displayed in units of time. The 320 MHz inter- 
nal clock insures very high resolution in both frequency ar>d 
period. For penod measurements of fast signals with 10® 
Averages, this resolution is ±31.25 attosecs (31.25 x 
10 '®sec). 



Ratio B/A 

In Ratio B/A mode, the counter measures the number of 
events on both channels during the time it takes to accumu- 
late the selected number of Channel A events (averaged by 
A events). The total number of Channel B events is then 
divided by the total number of Channel A events and the 
answer-displayed without units of time or frequency. 



width Width 




■'SLOPE Hytiwwit -SLOPE 

Window 



A INPUT 



'jinrinr 



TIME A - B 



B INPUT 



jinrini 



I I 

I I 

H i- 

I I 



Moatured Time Interval 



(34W-07)3$97.05 



Fig. 2-5. Measurement examples for WIDTH A and TIME 
A • B. 
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In Fig. 2-6 the time interval (4.68525 ns. WIDTH A) win 
not be measured with a non-riKXtulated time base any more 
accurately with averaging than it could have been by making 
a single-shot measurement (AVGS • 0). Using the pseudo- 
random phase-modulated ckxk pulses, and setting the 
AVGS switch greater than 1. causes the counter in this ex- 
ample to count one dock pulse one-half of the time and two 
clock pulses one-half of the time. For example, if AVGS is 
set to 10 (10') the total time for the count is at least 
46.8525 ns. Ten averages yields 15 counts (5 counts + 10 
counts). Dividing the total count by the number of averages, 
the average (count/interval) of each count corresponds to 
3.125 nsec. The answer, is then (15/10 x 3.125 — 4.68525. 
which on the DC 510 would be displayed as 4.6 nsec. 

Null 

Pressing the NULL button stores the present measure- 
ment result and then subtracts that number from all subse- 
quent measurements (while the button remains lighted). It is 
most useful in Time A -• B measurements, where it can be 
used to null out systematic errors (such as ur>equal cable 
lengths and channel mismatches): however, it is available in 
all measurement functions. 



The averages setting may be changed without losing the 
Null Stored measurement. If the instrument is subtracting 
two numbers of differing resolution, the result of such a sub- 
traction has the resolution of the lesser resolution number. 
This is the number that the counter automatically uses to 
determine how many digits to display. 



Pressing the button again will re-null the result. 



To exit the Null mode, press any function button (includ- 
ing that of the function already chosen). 



Events B During A 

The EVENTS B DUR A function Is basically the same as 
WIDTH A: except, instead of clock edges, the counter 
counts the selected number of positive-going or negative- 
going events (± SLOPE, CHANNEL B) occurring during a 
selected positive or negative pulse width occurring on Chan- 
nel A (±SLOPE. CHANNEL A). Therefore, the Internal time 
base is not counted for this function. See Fig. 2-7 for a 
measurement example. The Channel B events are averaged 
over the selected number (AVGS) of Channel A pulse 
widths. 



Time Manual 

The TIME MANUAL function measures and displays the 
time interval (to the closest one-hundredth of a second) be- 
tween the first and second depressions of the MEASURE- 
MENT START/STOP pushbutton. The time count can be 
reset to zero and restarted by pressing and then releasing 
the RESET pushbutton. The AVGS switch has no affect in 
the Time Manual mode. When first entering this function, the 
measurement is in the STOPped mode, as indicated by the 
lighted START/STOP button. 



Totalize A 

The Total A function is basically the same as TIME MAN- 
UAL except that instead of counting the internal time base 
pulses, the counter counts the total number of Channel A 
events occurring between two successive depressions of 



Input Signal 







WIDTH A 














4.64525 ns 











Non modulalad 

Tima Saaa 



^3.12S na^ 



Avaragad 
Raault 
(6.2S na) 



Phaaa 
Modulatad 
Tima Bate 







Avaragad 
Ratull 
(4.SBS2S ns) 



Fig. 2-S. MaasuremenI example for synchronous Input signals. 
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Fig. 2-7. Measurement example, EVENTS B DURING A. 



the MEASUREMENT START/STOP pushbutton. The 
AVGS switch is active in this mode. With the AVQS expo- 
nent set to 0 or AUTO (-1), whole numbers are displayed. 
For other settings. AVGS operates as a power-of-ten scal- 
ing indicator (allowing totalizing to the full fourteen digits of 
the internal count chain). For exarrtple, with a 1 MHz input 
signal and the AVGS switch set to 10^. the least significant 
digit displayed would represent 10^ counts and would <r>cre- 
ment at one count per second (10* Hz/10® — 1 Hz). This 
scaling factor may be changed (Refer to Text) after a mea- 
surement is over, effectively moving the display. This allows 
the user to view all thirteen digits of the count chain. 



Totalize A+B 

The TOTAL A-i-B functkm is as described for TOTAL A 
with the exception that the counter counts the total number 
of Channel A events plus the total number of Channel B 
events. The B count does not begin until after the first valid 
A count. 



Totalize A— B 

The TOTAL A-B function is similar to the TOTAL A-i-B 
function with the exception that the counter counts the total 
number of Channel A events minus the total number of 
Channel B events. The B count does not begin untH after the 
first valid A count. 



Risetime A and FalHime A 

The RISE/FALL A function allows the operator to auto- 
matically measure the 10% to 90% risetime (or falltime) of 
the counter's specified input signal appearing on Channel A. 
See Fig. 2-8a. Select the SLOPE (-i- » risetime; — » 
falltime) before pressirig the RISE/FALL A button. The input 
signal size Is automatically measured and the 10% end 90% 
levels are automatically calculated and set. 




“Aberrations" 




(b) 



3»747 



Fig. 2-8. Measurement example lor risetime. 



Internally, the A input is routed to both the A Channel 
and B Chanrtel. The A Channel input conditioning is auto- 
maticaily duplicated (and irtdicated by the front panel lighted 
buttons) on the B Channel when the RISE/FALL A button is 
pressed. Although risetime measurements are simple to 
make, some operator problems can develop (even when 
using the automatic level setting capabiiily of the counter). 
The signal beir^g measured must satisfy the instrument re- 
quirements as detailed in the Specification section of this 
manual. The input signal amplitude must be greater than 
1.4 V (50 0) or 700 mV (1 MH). have a risetime r>ot less than 
4 nsec (5 nsec for 1 MQ). and not exceed 10% aberrations. 
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The DC 510 uses a true peak detector circuit arxJ detects 
the highest signal peak, even if the peak is an aberration 
(see Fig. 2-8b). If this aberration is too severe (greater than 
10%), the instrument will not measure the correct risetirrw. 
Before pressing the RISE/FALL A button, the front panel 
FILTER (20 MHz) button can sometimes be seiected to limit 
the internal risetime (less than 18 nsec) of the input signal to 
reduce these aberrations. Effective use of the filter will de- 
pend on the signal width and aberrations. Press the 
RISE/FALL A button. After the signal peak is measured and 
the 10% to 90% levels are set. tr>e filter would be removed 
so the DC 510 may display the actual unlimited risetime 
(without filter). 



The counter front panel pushbuttons remain active after 
pressing the RfSE/FALL A t^tton. to enable the operator to 
modify signal input conditioning and trigger levels. The 
modified conditioning and levels must satisfy the instrument 
requirements as detailed in the Specification section of this 
manual. 



For example, if the AUTO button is pressed (while in 
RISE/FALL A) the Channel A and Channel B levels will 
move from the 10% and 90% points to the 50% point. 



Other specific signal levels such as TTL High or TTL Low 
can be programmed by the operator; however, consider- 
ation must be given for the termination setting. In the 50 U 
termination, the displayed trigger level is orte-half the true 
trigger level due to the internal power splitter (not evident to 
the instrument). In the 1 MO termination the instrument does 
not take into account any attached probes (see Rise/Fall 
specification for level information with the use of probes). 



Probe Compensation 

The DC 510 has been specifically designed to be com- 
patible with standard probes when in 1 MU termination; 
however, the operator must still be sure that the probe is 
properly compensated. 



In the DC 510. a probe compensation (PROBE COMP) 
function is built into the counter. It allows the user to com- 
pensate the probe in place ar>d without the use of an exter- 
nal oscilloscope. 



A square-wave signal of approximately 1 kHz and an arrv 
plitude of approximately 5 V is provided at the front panel 
PROBE COMP tip jack. 



Connect the probe tip to the PROBE COMP tip jack be- 
fore entering the PROBE COMP mode. 



The counter should display a zero for the most significant 
digit (far left) and a zero for the least significant digit (far 
right). The far left digit is for a probe connected to CHAN- 
NEL A and the far right digit for a probe connected to 
CHANNEL B. No decimal points or annunciators should be 
illuminated. 



With the probe connected and the square-wave signal 
applied, perform the following steps. 



1 . Slowly rotate the probe adjustment in either direction 
until the display changes to a continuous 1 reading for the 
channel being compensated. 



2. Slowly reverse the rotation of the probe adjustment 
until the display Just goes back to a 0. At this point, the 
probe will be compensated. A 1 indicates that the probe is 
over compensated; a 0 indicates under compensation. Final 
adjustment should be made in the direction where the 1 just 
changes to a 0. 



NOTE 

If a display goes to a 1 and remains in that condition 
for one or more complete revolutions of the probe ad- 
justment, press the RESET pushbutton to dear the 
condition. This can occur if the connection to the 
square-wave source became open during the adjust- 
ment procedure. 



Test Function 

A 000 display in the three MSO's for the TEST function is 
an indication that the microprocessor has checked itself. 
The test also checks the DC 510’s internal serial data path, 
the integrity of the internal counter chain (accumulators), 
and, as a by-product, the operation of the digital-to-analog 
converter (trigger levels) and input amplifier circuits. 



The random-access memory space (RAM) is not checked 
during this front panel self-test; the RAM is checked only at 
power-up. 

NOTE 

If the CHANNEL A or CHANNEL B inputs are con- 
nected. the peaks of the input signals must be within 
the triggering level range of the counter for the test 
function to operate properly. If a failure occurs, first 
disconnect any CHANNEL A or CHANNEL B inputs 
and repeat the test. A connection to the arming input 
may also cause improper operation. 
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The gate light will flash once each time a full test cycle 
has been completed. If a failure is ever noted, the error code 
of that failure will be displayed in the three extreme left digits 
of the seven-segment display and the cycling will halt. The 
DC 510 will stay In test mode until another function is 
selected. 



Arming (ARM Input) 

Arming provides a means by which single events or sets 
of events can be selected for measurement within a com- 
plex analog or digital signal. Figure 2-9 shows three different 
examples of arming. 



The ARM input requires TTL signal levels. With no signal 
attached the ARM Input is normally pulled high and is thus 
continuously armed. When the ARM input is pulled low, the 
counter Is prevented from starting a rr»easurement. Arming 
may be used in all measurement functions with the excep- 
tion of TIME MANUAL, PROBE COMP, and TEST. In these 
three functions the ARM signal must be high. 



When the arming signal changes to a high state, the first 
subsequent Channel A event will start the measurement 
process. When the armir>g signal changes to a low state, the 
next Channel A event will stop the measurement process. 
Therefore, the counter can be controlled as to when, in time, 
a measurement will be made (even in complex waveforms). 



These armed measurements can then be averaged much 
like time Interval averaging. The counter determines the 
number of digits to display (best possible resolution) based 
on the number of Channel A events averaged. Typically, 
each total measurement of Frequency, Period, and Ratio 
contains a 1 count error and the counter displays the num- 
ber of digits that can be justified given this error. When 
using arming In the Frequency Period, or Ratio modes (non- 
time Interval modes), each act of arming and disarming can 
introduce 1 count errors. The counter does not take this into 
account, however, and displays the number of digits based 
only on the total number of events per overall measurement. 
Independent of the number of times the instrument was 
armed and disarmed. 



The actual resolution for a period measurement using 
arming will be less than that displayed. It can be found using 
the following relationship: 




T^ — clock period 
T^ — input period (CH A) 

T„ - time from starting A event to stopping A event 
N • number of averages, i.e., 10^ or 10^, etc. 
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b. Use of a triggered delay pulse generator to generate 
a TIME A -• B arming signal. 
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C. Use of ARM with WIDTH A and EVENTS 6 OUR A functions. 



Fig. 2>9. Examples of arming. 
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THEORY OF OPERATION 



BLOCK DIAGRAM DESCRIPTION 



Introduction 

Refer to the Block Diagram illustration located in the 
foldout pages at the rear of this manual during the foNowing 
discussion. 



Signal Conditioning and Amplifiers 

The functional blocks for the Signal Cortditioning and 
Amplifiers (Channel A and Chanr>el B) are essentially identi- 
cal. Each chanrwl amplifier circuit contains seven magnetic 
latching relays which control the input conditionir>g and 
routing of the front panel input signals. Six relays control the 
ac or dc coupling modes, the 1 or 5 attenuation factors, and 
the termination impedance. The seventh relay provides for a 
Channel A and Channel B commoning function. The data for 
these relays are sent from the microprocessor via data shift- 
ed through serial-to-parallel shift registers, in these functkxv 
al blocks. 



The Channel A and Channel B amplifiers used matched 
DMOS FET followers that buffer the input signal and trigger 
level. The buffered signal and trigger level are combined artd 
amplified in a differential cascode integrated circuit (1C). This 
1C also provides for switching the output into a low pass 
filter or straight through at full bar>dwidth. 



Schmitt Triggers 

The amplified signal and trigger level are applied to the 
inputs of the Schmitt Trigge 1C. The differential Schmitt out- 
put is applied to transistors that select the triggered slope. 
This circuit also provides the Shaped Out signals. 



D/A's, Relay Protect, and Arming 

This functional block contains triggering level control and 
10-blt digital-to-analog converters (0/A converters) for 
Channel A and Channel B. The operational amplifiers driven 
from' the D/A converter output, set both the offset and range 
lor the individual channels. 

The 50 0 protect circuitry consists of two ‘window* com- 
parators (Channel A and Channel B). These comparators 



receive the protect sense levels from the Channel A or 
Channel B inputs (relays) artd operate within a ±2 volts 
window sense level. If these voltage levels vary up or down 
from this wirtdow, the comparators will send a protection 
signal (50(1 protect) to the microprocessor. The micro- 
processor automatically changes the Input impedance to 
1 MR and protects the 50 R circuitry. 



The arming irtput is applied from the front panel or rear 
interface. This circuit consists of a 1 TTL input load >wlth 
appropriate input protection and a Schmitt trigger circuit for 
noise immunity. The output provides the arming signal 
(ARW). 



Main Gating 

After the Schmitt trigger, me signals to be measured are 
routed through the proper logic gates for me operating 
mode selected. These gates are enabled (or dis^Jled) via 
lat^wd data in a serial-to-paraliel shift register located in 
mis functional block. 



The counter has what is sometimes called a ‘ratio archi- 
tecture*. That is, events are always accumulated in one 
count chain, called Accumulator A, and a time related or 
Channel B event count is accumulated in another counter 
chain, called Accumulator B. The microprocessor actually 
controls the measurement interval, which is typically asyn- 
chronous vnm the input signals. Thus, two flipflop synchro- 
nizers are used to guarantee that the accumulators always 
see a whole number of pulses of input signals or a whole 
number of pulses from the intern^ time base mat is being 
counted. 



The arming input (AftW). from D/A’s, RELAY PROTECT 
and ARMING functional block, is applied to mis block where 
it is logically ANDed wim the measurement GATE generated 
by me microprocessor. 

Time Base, 320 MHz PLL, and Noise Generator 

This block contains me 10 MHz crystal-controlled time 
base, a 320 MHz PLL (phase locked loop) and a pseudo- 
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random noise generator that is activated for time interval 
averaging measurements. 



The 320 MHz PLL circuit contains a frequency and phase 
comparator, a filter circuit, a Varactor diode for 320 MHz 
tuning, and a feedback loop consisting of a fast divide-by-4 
section foilovred by a divide-by-80 section. 



CH A and CH B Count Chains 

The Channel A signal is divided or counted by four ECL 
binary stages, five LS TTL binary stages, and then by four 
binary stages in a single CMOS counter. The Channel A 
SLOW output from the CMOS counter Is then applied to a 
microprocessor periphery device on diagram 9. where the 
signal is counted by another 16 binary stages internal to 
that device. 



The Channel B accumulator is similar to the Channel A 
accumulator with four ECL binary stages, five LS TTL bina< 
ry stages, followed by 15 binary stages in tvro CMOS 
counters. The Channel B SLOW signal is also applied to the 
microprocessor peripheral device on diagram 9. Each accu- 
mulator circuit has ECL to TTL or ECL to CMOS translator 
circuits where required. 



The outputs of these counters are applied to the parallel 
inputs of five parallel to serial shift registers (two for Chan- 
nel A and three for Channel B). To obtain the binary count 
accumulated in these counters, the microprocessor asserts 
the Serial Read Latch Line at least once for every measure- 
ment Interval. 



Processor and Display Drivers 

The microprocessor control the measurement gate inter- 
val. generates the relay strobe signal, and by using address 
decoding circuits enables the shift registers, display strobe 
circuits, and the data buffer for the front panel button sens- 



ing. This functional block has a microprocessor peripheral 
device containing a 128 X 18 static RAM, a 2048 X 8 ROM, 
a programmable counter, an 8-bit serial data channel, 
bidirectional data lines, and interrupt inputs. Additional pro- 
gram memory space is provided by a 4096 X 8 ROM and a 
256 X 8 RAM. 



Pushbuttons and LED’s/Display 

The key element in this functional block is a tervstate 
decade counter that provides the time slot decoding for 
scanning the front panel pushbuttons and other controls. 
The counter also provides the multiplexing functions for the 
seven-segment LEO display and annunciators. Information 
is presented to the display by latching six bits of data from 
the microprocessor parallel data bus. Four bits of the 
latched data are then decoded from binary coded decimal to 
seven-segment information. The remaining two bits are 
used to drive the annurtdators and decimal points. 



The display consists of nine seven-segment LEDs, arv- 
nundators, and the LEDs of the lighted pushbuttons. The 
time slot lines generated by a ten-state decade counter 
drives the common cathodes of the seven-segment LEDs 
and scans the buttons and annundators. The anodes of the 
seven-segment LEDs are corrected to a buffer drcult 
through current limiting resistors. 



Power Supplies 

The instrument draws power from both of its power mod- 
ule connectors to derive its four primary supplies: -1-5 V and 
-1-12 Von the Auxiliary board and another -i-5 V and -12 V 
supply on the Digital board. Each supply is current limited 
and individually fused, and all four are referenced to a single 
predsion 2.5 V refererwe 1C. Several secondary supplies in- 
dude -1-2.7 V for the ECL terminator, a •l■18 V three-termi 
nal regulator chip Cm Option 01 timebase only), a -15 V 
supply derived from the - 12 V, a 2.5 V supply to drive the 
reference 1C. and several isolated versions of -i-5 V, sepa- 
rated by L-C filters. 
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DETAILED CIRCUIT DESCRIPTION 



SIGNAL CONDITIONING AND 
AMPLIFIERS— DIAGRAM ^ 

NOTE 

Since the Channel B Signal Conditioning and Amplifier 
circuitry is essentially identical to the Channel A cir- 
cuitry. this description discusses the theory of toler- 
ation for the Channel A circuits only. 



The Channel A input signal Is routed to two magnetic 
latching relays. Relays K1612S (Channel A) and K1632S 
(Channel 6) provide a normal mode operation (separate 
channels) or common mode operation (both channels). In 
the common mode operation (Common Separate), Channel 
B input becomes an open circuit. The common mode oper- 
ation Is used when making risetime and falltime measure- 
ments. In this mode, with the Input impedance set to 50 Q. 
the leadless chip component. R1 61 1 . in conjunction with the 
50 tl (TERM) in each channel, becomes an internal power 
splitter. Relays K161 IS and K1510S provide for 50 fi termi- 
nation. When in 50 input impedance, relay K1610S selects 
either ac or dc coupling (COUPL). In the dc coupling posi- 
tion, resistor R1612 discharges the ac coupling capacitor. 
C1610, Component R1512 is the Isolation resistor for the 
50 n Protect A Sense line, which will be discussed later. 
Relay K1511 selects either the XI or X5 attenuation 
(ATTEN), when in 50 fJ (TERM). 



In the 1 MSI termination, selected by K1611S, relay 
K1600 selects either ac or dc coupling (COUPL). In the dc 
coupling position, resistor R1601 discharges theac coupling 
capacitor. C1601. If XS attenuation is selected, the signal 
enters the hybrid attenuator. AT1505. The component 
C1504 is a compensation capacitor and R1504 is the 1 Mft 
termination resistor. When attenuated, resistors R1506 and 
R1507 provide damping tor optimum ac performance. 

Input signal protection Is provided by diode r>etwork. 
CR1512, CR1510. CR1511. CR1513, and resistor R1510 
and capacitor C1518. 

A matched pair of DMOS field effect transistors (FET), 
01410. provide buffering for both the input signal (at pin 6] 
and the triggering level signal (at pin 4). These matched FET 
devices cause a matched level shift from 0 volt to approxi- 
mately -4-5 volts. Diodes CR1411. VR1412 and CR1410, 
VR1413 will limit large (overdriving) signals and protect Inte- 
grated circuit (IC) U131 1 . In common mode operation, differ- 
ential transformer, T1410 converts a single-ended signal 



Into a differential signal at high frequencies. This helps to 
provide for better high frequency performance and helps to 
reject rnjise. The FET source followers each have a current 
source. Transistor 01402 is the current source for the trig- 
genng level source follower output. Transistor 01403 is the 
current source for the Input signal source follower output. 



The IC U1311 is a cascode differential amplifier with 
switched signal output capability. Signals can be either 
passed straight through at full bandwidth or through a two- 
pole low pass filter that passes frequencies from dc to ap- 
proximately 20 MHz. These signals are s witched by control 
voltages generated from the logic signal FILTER at pins 12 
and 11 of U1311. Being complementary, through Q1211 
(signal Inverter) and Q1 21 0 (buffer) they appear In the Chan- 
nel B circuitry as well. Therefore, the filters may or may not 
be selected by these inputs. 



Resistor R1417 sets the gain for U1311 (pins 2 and 3). 
This leadless chip compor>ent is soldered directly to the IC 
pins for optimum ac performance. Transistors Q1400 and 
Q1401 are current sources for the cascode differential input. 
Low frequency peaking is provided by components R1406, 
R1405, and C1403. 



SCHMITT TRIGGERS— DIAGRAM ^ 

The buffered and amplified differential signal is applied to 
pins 2 and 3 of U1310 (Schmitt Trigger circuit). These sig- 
nals are looped through this IC and appear at pins 12 and 
11. with the load resistors R1313 and R1216. Transistor 
01303 is a current source for the Schmitt Trigger latch de- 
vices. The Schmitt Trigger differential output (pins 6 and 6 of 
U1310) is level shifted by transistors 01204, 01302, 
01300. and 01301. Positive slopes are selected by 01204 
and 01302 and negative slopes are selected by 01300 and 
01301. These common base stage level shifters are driven 
by the + SLOPE A and - SLOPE A signals through tran- 
sistors 01202. 01201. and associated circuitry. The shaped 
output signal from 01204 or 01300 enters 01203 base, 
inverts and outputs to J1201 (CH A SHAPED OUT). The 
output signal (CH A ECL) from 01302 or 01301 routes to 
the ECL logic circuitry (Diagram 3). An operational amplifier, 
U1202B (Diagram 2) sets the mean dc level of the ECL sig- 
nal to the correct value, A threshold level generated by an 
ECL signal (Diagram 3) is sensed at pin 5. U1202B and 
compared to the mean level sensed at pin 6. U1202B. The 
output (pin 7, U1202B) supplies the current necessary to 
adjust the level shifted output to the correct mean ECL 
threshold level. 
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MAIN GATING— DIAGRAM ^ 

The microprocessor controls the measurement gate in- 
terval through the GATE signal going to pin 4 of U1110B. 
The IC’s U1000C and U1000B operate as synchronizers to 
ensure that the accumulator gates. U1001C and U1110A 
open and dose at the proper time for the desired measure- 
ment. Synchronizing the accumulator gates with the signals 
to be counted ensures that the accumulators will contain a 
count corresponding only to a whole number of input and 
time-base pulses. In the absence of the synchronizers, the 
gates would sometimes pass fractional pulses, and the 
count chains might not be able to make a reliable count. The 
signals to be counted dock the synchronizers at pin 16. 
U1000C and pin 1, U1000B. 



Before each measurement is initiated by the micro- 
processor. U1000C and U1000B are set by a MR, (Master 
Reset) pulse on connector J1010 pin 1. The IC's U1001C 
and U1 1 10A are thus disabled by the high level synchronizer 
outputs at pins 14 (U1000C) and 11 (U1000B) until the mea- 
surement begins. 



For those modes that use the Channel A Amplifier with 
positive slope triggering, negative-going edges are generat- 
ed on pin 6 of U1001B. Pin 7 of shift register U1200 Is 
latched high for all operating modes except the time interval 
modes (TIME A— B. WIDTH A. RISE/FALL Time, and 
EVENTS B OUR A). With pin 7 of U1200 high. U1210D pin 
1 2 is low. so 01 1 4 is enabled. The Channel A signal is then 
inverted by U1001C and clocks U1000A on pin S. The 
Channel A complement signal appearing on pin 6 of 
U1001B, is inverted by UlOOlEand clocks the synchronizer 
flipflop U1000C pin 16 after passing through UtOOIO. 

NOTE 

Transistors OHIO. 01114. 01111, 01112 and 
Q1000 operate as switches to route the Channel A. 
Channel B. and 320 MHz time base signals through 
the proper logic gates (or the selected front panel 
function. These transistors are either completely ’on’ 
or completely ‘off’, depending on whether their base 
resistors are pulled high or low. Transistor 01 100 is 
used to disable UIOOIA. See Table 3-1. 



FREQ A and PERIOD A 

If the GATE signal f rom th e microprocessor (U1 200 pin 4) 
and the arming signal (ARM) on J1 102-1 are both low. a low 
is set on the D input (pin IS) of U1000C after passing 
through U1110B. This low is transferred to pin 14 on the 
first Channel A edge that docks U1000C after the measure- 
ment gate started. The low on pin 14 enables the second 
synchronizer, U1000B. and the Channel A accumulator 
gate, U1001C. With U1001C enabled, the next negative 
edge of the'Channel A signal is allowed to pass through 



U1001C. gets inverted, and is counted by the First binary 
stage of the Channel A accumulator (U1000A. pin 5). 



For the FREQ A and PERIOD A functions, pin 14 of shift 
register U1200 is latched low. This turns on U1110C and 
turns off 01112. allowing the 320 MHz time base signal to 
clock U1000B on pin 1. The first positive time base edge to 
clock U1000B after U1000C changed state, sets a low on 
pin 11 of U10006. enabling the Channel B accumulator 
gate, U1 1 1 0A. The next negative edge of the 320 MHz time 
base signal then passes through U1110A in its inverted 
form and is counted by the first binary stage of the Channel 
B accumulator (U1011C). 



Table 3-1 

SIGNAL ROUTING SWITCHING LOGIC FOR U1200 
(X > low, blank > high) 



PIN NUMBERS 



Function 


11 


12 


13 


14 


7 


FREQ A 








X 




PERIOD A 








X 




WIDTH A 




X 


X 


X 


X 


TIME MAN 








X 




TIMEA—B 


X 




X 


X 


X 


RISE/FALLA 


X 




X 


X 


X 


RATIO B/A 


X 










TOTAL A, A-hB. A-B 


X 










PROBE COMP 


X 










EVENTS B DUR A 




X 


X 




X 



After the synchronizers and accumulator gates have 
been enabled, all succeeding input pulses are counted by 
the Channel A accumulator and all succeeding time base 
pulses are counted by the Channel B accumulator. 



The counting process continues until the selected num- 
ber of averages have been satisfied or the time out period, 
while in the auto mode, has been satisfied. At this point, the 
gate signal from the microprocessor goes high, setting the D 
input (pin 15) of U1000C high. The next positive edge of the 
Channel A signal then clocks U1000C and pin 14 goes high, 
disabling U1000B and U1001C. The next 320 MHz time 
base e dge t hen clocks U1000B. disabling U1110C and 
sending END low alerting the microprocessor that the mea- 
surement cycle has ended. 
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When the measurement cycle has ended, the micro- 
processor reads the total counts in both accumulators. The 
Channel A accumulator contains the number of events or 
periods and the Channel B accumulator contains the num- 
ber of time base clock pulses counted over the same inter- 
val.; The microprocessor divides the number of events in the 
Channel A accumulator by the total time In the Channel B 
accumulator to obtain the frequency (FREQ A) or divides the 
total time in the Channel B accumulator by the number of 
events in the the Channel A accumulator to obtain the peri- 
od, or time per Channel A event (PERIOD A). 



RATIO B/A 

The fIatIO B/A mode is the same as FREQ A and PERI- 
OD A. except that Instead of counting 320 MHz time base 
pulses, U1110C is disabled by a high on pin 14 of shift regis- 
ter U1200, and Q1112 is enabled by a low from inverter 
U1210E.This allows the Channel B signal to doc^ U1000B. 
The counts are accumulated over the time interval deter- 
mined by the number of averges selected. The RATIO B/A 
result is then calculated by dividing the number of Channel B 
events by the number of Channel A events. The AVGS ex- 
ponent refers to the count in Channel A. 



TIME A— B 

For the TIME A-*B function. OHIO and 01112 are dis- 
abled; 01111. 01114. Q1000. U1001E, U1110C, and 
U 1 001 D are enabled. The first Channel A pulse slope that Is 
selected, is inverted by U1001B, inverted again by U1001E, 
and then applied to pin 19 of U1001D. The synchronizers 
have been set by the MR, (Master Reset) pulse and the 
Channel A pulse clocks on pin 16 of U1000C. 



As soon as the gate signal from the microprocessor sets 
pin 4 of U11108 tow, the next Channel A dock edge to 
U1000C transfers the tow on pin 15 to pin 14 and sets pin 
13 high. The high on pin 13 passes through Q1000. disables 
U1001E, and prevents U1001D from being docked by suc- 
ceeding Channel A pulses. The 0 output of U1000C (pin 
14). being tow. enables U1001A and allows the first suc- 
ceeding Channel B pulse edge to dock UlOOOC via 
U1001D. setting pin 14 high arto pin 13 tow again. Pin 13, 
going low with the Channel B edge, also re-enables U1001E 
again for the next Channel A edge to dock UlOOOC. 



During the period of time that pin 14 of UlOOOC Is low, 
U1000B is enabled. The 320 MMz tinr>e base dock pulses 
are synchronized and gated by U1000B and U1110A. and 
then counted by the binary stages in the Channel B accumu- 
lator, beginning with U1011C. 



Since 01 1 1 4 is disbied. U1 001C is enabled with a low on 
pin 17 and also enabled each TIME A->B interval appears 
as a negative pulse on pin 10. This negative time interval 



pulse is converted to a positive time interval pulse by 
U1001C and then counted by the binary stages in Channel 
A accumulator. Thus, for each TIME A-*B interval, a count 
is accumulated in the Channel A accumulator; and during 
each of these intervals, the 320 MHz clock pulses are accu- 
mulated In the Channel B accumulator. 



The microprocessor is continually reading the counts (ac- 
cumulated time intervals) in the Channel A accumulator. 
When it finally reads a count greater than or equal to the 
selected number of averages (10*') or when the measure- 
ment time in the auto mode (%0.3 seconds) has been satis- 
fied, the microprocessor sets the gate signal on pin 4 of 
U1110B to a high level. The next Channel A pulse clocks a 
high through UlOOOC to pin 18 of U1001C and disables 
U1000B. The next 320 MHz dock puls e the n toggles 
U1000B, disabling U1110A and allows the END signal line 
(J1 102-1) to go tow. This alerls the microprocessor that the 
measurement cycle has been completed. The micro- 
processor then makes a final reading of both accumulators, 
divides the total time by the number of intervals, and up- 
dates the display during the next measurement cycle. 



WIDTH A 

The WIDTH A function is essentially the same as the 
TIME A-«8 except that Q11t1 is disabled and OHIO is 
enabled. This then allows the leading edge of the Channel A 
pulse width to be measured, and applied to pin 23 of 
U1001E and the trailing edge to be applied to pin 2 of 
U1001A, through the 3.5 ns delay line (DL 500). 



The synchronizers (UlOOOC and U1000B) and the accu- 
mulator gates (U1001C and U1110A) function exactly like 
they did in TIME A-*B. The pulse widths are regenerated 
on pin 14 of UlOOOC and during each of the negative pulse 
intervals, U1000B and U1001C are enabled so that the 
320 MHz clock pulses (via 01 1 1OC) can be counted by the 
Channel B accumulator. Also, each regenerated pulse Is 
passed through U1001C and counted by the Channel A ac- 
cumulator. Again, when the averages conditions have been 
satisfied, the micrr^ocessor stops the measurement gate, 
reads both the accumulators, and divides the total time by 
the number of regenerated time intervals to obtain the 
averge pulse width. 



EVENTS B DUR A 

The EVENTS B DUR A function is the same as WIDTH A 
except that instead of counting 320 MHz clock pulses via 
U1110C, the instrument is counting Channel B events dur- 
ing the selected Channel A pulse width via 01112. To do 
this. OHIO. 01112, and Q1000 are enabled. The leading 
and trailing edges of the Channel A pulse are again applied 
to pin 23 of U1000E and pin 2 of U1001A. 
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The Channel B signal passes through 01 1 1 2 to dock the 
second synchronizer. U1000B. When the gate signal on pin 
15 of U1000C goes low, the synchronizers and accumulator 
gates function exactly as they did in WIDTH A (and de- 
scribed for TIME A->B). With U1001C enabled on pin 18. 
the Channel A pulse widths are counted in the Channel A 
accumulator while the Channel B events are counted in the 
Channel B accumulator. In EVENTS B DUR A the instru- 
ment is counting Channel B events only during Channel A 
pulse widths and averaging by the selected number of 
Channel A events. 



When the selected or auto averages condition has been 
satisfied, the microprocessor sends the gate signal on pin 
15 of U1000C high. The next Channel A trailing edge dis- 
ables U1000B (pin 2 high) and the succeeding Channel B 
edge sets a low on pin 12 of U1000B. This completes the 
measurement cyde. 



TIME MANUAL and TOTALize A 

For the TIME MAN and TOTAL A functions, the micro- 
processor asserts the gate signal on pin 15 of U1000C after 
the MEASUREMENT START/STOP pushbutton on the 
front panel is pressed to start the measurement. The gate Is 
unasserted (set high) when the pushbutton is pressed to 
stop the measurement. 



For the TIME MAN function. Q1 1 4. Q1 100. and U1 1 1 0C 
are enabled. Immediately after asserting the gate signal, the 
microprocessor momentarily changes the Channel A trigger- 
ing slope from its current setting to the opposite setting and 
then back again. This change provides an artificial Channel 
A signal that enables U1000C and allows the 320 MHz 
clock signal count to be accumulated in the Channel B accu- 
mulator. The accumulation continues until the measurement 
is stopped, at which time the microprocessor unasserts the 
gate signal and provides another trigger slope change to 
disable U1000C. This stops the accumulation of time base 
clock count. Throughout the measurement, the B Channel is 
continually read and then directly displayed vrith the proper 
annunciator illuminated. 



While taking this reading, the display will occasionally 
flicker during the measurement. This is not the result of mis- 
counting by the Channel A or Channel B accumulators: the 
correct count will be displayed when the measurement is 
finished. 



For the TOTAL A function. Q1114. Q1100. and 01112 
are enabled. When the gate signal is asserted. Channel A 
events are counted (totalized) in the Channel A accumulator 
until the measurement is stopped. In this case, the micro- 
processor does not read the Channel 8 accumulator; only 
the Channel A accumulator counts are displayed. Display 



scaling is accomplished by the microprocessor using the 
AVGS setting to select the desired scaling factor (power-of- 
ten). This scaling is independent of the actual counting pro- 
cess and can be changed during or after a measurement 
without affecting the count. Thus, the full 13 digits of the 
internal count chain can be examined by changing the 
AVGS exponent. Time, frequency units, and decimal point 
are not displayed for this function. 



PROBE COMP and TEST 

For the PROBE COMP function, the operator applies 
probe compensating signals to either Channel A or Channel 
6. For either of these modes, the counter is set up (internal- 
ly) in RATIO B/A mode. This allows the Channel A or Chan- 
nel B signals to pass straight through to the accumulators. 



For the TEST function, the microprocessor generates ar- 
tificial signals by programming the digital-to-analog convert- 
ers (Diagram 6) through their full range. The outputs of the 
digital-to-analog converters are applied as trigger level 
changes to the differential amplifier circuits in the Channel A 
and Channel B Amplifiers (Diagram 2) an end up as counts 
in the two count chains. If an illegally large signal is present 
on an input (a signal beyond the range of the digital-to-ana- 
log converters), this process does mt produce counts, and 
the TEST may fail. When a failure is indicated, all inputs 
should be disconnected and the TEST rerun. 



A complete description of the self test function is in the 
Maintenance section. Front panel procedures for the 
PROBE COMP function are found in the Operating 
Instructions. 



CHANNEL A AND CHANNEL B COUNT 
CHAINS— DIAGRAM ^ 

The Channel A and Channel B accumulators are two 
nearly symmetrical binary ripple counters, each having the 
capabilities for its contents being 'read* serially by the 
microprocessor. Each accumulator begins with high speed 
ECL. Then, as the maximum toggle rates decrease, goes to 
medium speed ECL, then to LS TTL, and eventually CMOS. 
Wherever possible, a counter 1C of a given family is shared: 
one half is used by Channel A and one half by Channel 6. 



The Channel A accumulator begins on the Analog board 
(A12) with signals clocking U1000A. pin 5 (see Diagram 3). 
The Channel B accumulator signal docks U1011C, pin 1. 
The first two binary stages for each accumulator are ECL 
100k and consist of U1000A and U1011A (Channel A) and 
U1011C and U1011B (Channel B). 
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The counts (CH A FAST and CH B FAST) are routed 
from the Analog board to the Digital board (A16) through 
coaxial cables (W520 and W530). The next two binary 
stages for each count chain are ECL 10k and use IC's 
U1810A and U 1801 A (Channel A) and U1810B and U1801B 
(Channel B). Transistors Q1702. Q1701, 01704, and 
Q1703, with associated circuitry, operate as fast ECL to LS 
TTL converters. These converters provide drive for the fol- 
lowing LS TTL stages and must operate reliably up to 
25 MHz. The counts in these (and the preceding) ECL 
stages must also be converted to CMOS levels for eventual 
readout by the microprocessor. However, since this conver- 
sion occurs long after the count chains have stopped count- 
ing and are stabilized, these translators need not be fast. 
The comparators U1710A, B. C. D arxl U1 102A, B. and C 
have one input set at a voltage half-way between an ECL 
high and low. This voltage is set by resistors R1712 and 
R1710. With pull up resistors R1420 (fixed resistor net- 
work), R1207. R1208, and R1209 tied to -h 5 volts, the ECL 
transition from high to low (on the other input) results In a 
full CMOS swing on the comparators output. This results in 
a highly reliable translator that draws little power. 



The next bit of each chain is a single LS TTL flip flop, 
U1120A, Channel A (U1120B, Channel B). Following this IC 
is an LS TTL 4-bit counter. U1113A. Channel A (U1113B, 
Channel B). These stages, too. must be read by the micro- 
processor. The LS TTL outputs are pulled high by the fixed 
resistor network. R1014. to ensure valid CMOS levels to the 
serial readout circuitry. At this point, the two accumulator 
chains lose their symmetry (r>ot for functional reasons but 
for more economical use of the components). The Channel 
A accumulator uses the 16-bit counter contained in U1410 
(see Diagram 9). The Channel B accumulator (Diagram 4) 
uses 11 of the 12 bits available in the CMOS counter, 
U1212. The circuitry described provides a total of 29 
hardwired bits for the Channel A accumulator and 24 
hardwired bits for the Channel B accumulator. Since each 
accumulator requires 43 bits, the firmware counters supply 
14 bits (Channel A) and 19 bits (Channel B) respectively. 



Five CMOS parallei-to-serial shift registers consisting of 
U1121. U1114. U1122. U1211. and U1312 are used by the 
microprocessor to read out the contents of the Channel A 
and B accumulators. When the ILATCH control lir>e (pin 9 of 
each register) Is brought high, data are applied into the reg- 
isters asynchronously with the clock. When pin 9 is brought 
low again, data can be shifted into (pin 1 1 of each register) 
and out of (pin 3 of each register) the registers synchronous- 
ly with the positive transition of the SERIAL CLOCK signal 
(pin 10 of each register). 



Before each measurement is initiated by the micro- 
processor, the MR, (Master Reset) signal is asserted via pin 
33 of U1 410 (see Diagram 9). This reset signal is inverted by 
U1S200 (Diagram 4) applying ^ to pin 1 of U1120A. The 
^ signal is also inverted and buffered again by U1314D. 



U1314F, and U1520E to provide an ECL, LS TTL, and 
CMOS compatible reset signal (MR,) to the ECL stages on 
both the Analog and Digital board and to the LS TTL and 
CMOS stages on the Digital board. The MR, signal also 
guarantees the two synchronizer flip flops (located on Dia- 
gram 3), U1000C and U1000B. will begin set. 

TIME BASE AND 320 MHz 
PLL— DIAGRAM <5> 

The 10 MHz standard time base consists of a 10 MHz 
crystal. Y1520, and a Colpitts oscillator circuit. Q1420. and 
associated circuitry. The frequency of the starxiard time 
base is adjusted by variable capacitCH', C1521 (accessed 
through the instrument's back plate). 



The Option 01 high stability time base consists of a self 
contained, oven controlled 10 MHz oscillator, Y1530. This 
time base is adjusted via a hole in the rear of the case 
(accessed through the instrument back plate). The 18 volts 
input to the time base is derived from the fused 4-26 volts in 
the power module and regulated by a three-terminal regula- 
tor circuit, U1430. and associated circuitry. 



NOTE 

The single-starred schematic diagram 5 components 
for the standard time base circuit are rerrwved if the 
Option 01 time base circuit is installed. 



The 10 MHz output signal from either the internal time 
bases or an external source (1. 5. 10 MHz) is applied to the 
base of Q1500. The buffered signal at the collector of 
01500 can be either 1 MHz, 5 MHz or 10 MHz. This signal 
is buffered again by U1500F. If the input signal frequency is 
1 MHz. jumper plug P1S10 (located on the Auxiliary board) 
connects pins 4 and 5 of J1510. A 5 MHz external input 
signal requires that IC U1411 divide-by-five (-^5), therefore, 
P1510 connects J1510 pins 2 and 3 or pins 3 and 4. A 
10 MHz time base signal requires U1411 to divide-by-ten 
(■f 10). Comjxxient PI 510 then connects J15120 pins 1 and 
2. The signal to the base of Q1401, in all cases, must be 
1 MHz. 



Emitter follower Q1401 and associated components op- 
erate as a single-pole filter generating a sawtooth tyjje sig- 
nal at the negative Input pin of comparator U1400. For the 
TIME A-*B. WIDTH A, and EVENTS B DUR A functions, 
the base of Q1300 is set low via pin 7 of shift register U1200 
(as shown on Diagram 3). In these functions, the Noise Gen- 
erator (Diagram 5). U1410, is enabled by applying 4-5 volts 
to the input, pin 4. The output from U1410 (pin 3) will be 
- 12 volts to 4-5 volts signal with a pseudo-random edge 
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distribLrtion. This signal is then attenuated by resistor. 
R1410, and applied to pin 2 (+) of U1400. Also, with these 
functions, U1400 operates as a phase modulator circuit. 
The output (pin 7) of U1400 is a 1 MM 2 signal that is phase 
modulated by the noise signal generated by U1410. For the 
other remaining functions, transistor 01300 is turned off, 
U1410 is disabled, and U1400 operates only as a buffer 
stage. 



The 1 MHz squarewave signal from U1400 (pin 7) is ap- 
plied to pin 1. U1021 with the negative edge (falling edge) 
used as a reference edge for the Phase Locked Loop (PLL) 
U1021. This 1C compares the signals negative edge (pin 1) 
with the positive edge (pin 3) and produces an output pro- 
portional to the phase difference between these two input 
signals. The output at pins 5 and 10 (U1021) is then filtered 
by a low pass filter with its bandpass providing the proper 
phase noise bandwidth for time interval measurements. This 
filter. Q1030A with associated components, is amplified and 
inverted by operational amplifier U1030B. The amplifier out- 
put is a dc level proportional to the phase differerKe be- 
tween the 1 MHz reference and the output of the PLL 
multiplier. The dc level voltage is coupled to a Coipitts oscil- 
lator circuit. 01130 and associated components, and is irv 
ductor-tuned by the varactor diode, CR1130. and series 
capacitor C1032. The PLL adjusts the varactor diode volt- 
age. which adjusts the oscillator frequency producir>g a pre- 
cise 320 MHz output signal. The oscillator output is ac 
coupled to U1022A and a threshold reference voltage is 
generated by sensing the complementary outputs of 
U1022C through resistors R1021 and R1036. The voltage, 
at the junction of these two resistors, establishes this 
threshold reference at pin 3 of U1022A. The oscillator out- 
put rate on pin 3 produces a 320 MHz reference sir>ewave 
from pin 8. This sinewave is the clock that is counted for the 
different measurement modes of the counter. The 320 MHz 
signal is applied to pin 1 of U1022B (a set/reset latch that 
resets itself at 320 MHz, and buffers and provides proper 
ECL drive). This signal is then divided down to 160 MHz at 
pin 12, Q1022B. Another divide-by-two (--2) 1C. U1022C. 
results in an 80 MHz output. This output is ac coupled to 
U1020. pin 7 and divided-by-eighty. (^80) producing the 
1 MHz signal at pin 2. Any error in output at pin 2 of U1020 
is sensed by U1021. This sensed voltage, applied to 
varactor diode CR1130. adjusts the Coipitts oscillator pro- 
ducing the precise 1 MHz signal at pin 3 of U1021. 

D/A’s, 50 Q PROTECT, AND 
ARMING— DIAGRAM ^ 

The isolation resistors for the 50 Q Protect A (B) sense 
lines were discussed earlier (Diagram 1 ). The sense lines are 
routed from the Analog board to the Auxiliary board via 
jacks J1510 and J1520. 



The so 0 Protect circuit is composed of a quad compara- 
tor (Ultlf) with associated components. Two of these 



comparators are arranged as 'window' comparators (Chan- 
nel A and B), that receive the protect sense levels from the 
Channel A or B inputs. These voltage sense levels normally 
operate within a ± 2 V window. If the sense levels go out- 
side this window (high or low), the comparator output 
changes states (to a low state] and issues a 50 ft A (B) 
PROTECT signal to the microprocessor. The micro- 
processor recognizes this protect line and automatically 
changes the input relays from the SOn TERM to the 1 MIt 
TERM. 



Trigger levels (CH A LEVEL and CH B LEVEL) are estab- 
lished, using a 10-bit 0/A converter, U1210 and U1310 
(Chann^ A and B). The data (SERIAL DATA lines) are re- 
ceived from the microprocessor through serial-to-parallel 
converters U1010 and U1020 (Channel A and B — see Dia- 
gram 7). These parallel output lines (Diagram 6) form the 
digital word that is applied to the 0/A converter. The digital 
word corresponds to a unique current that is sinked at pin 3 
of the D/A converters (U1210, Channel A; U1310. Channel 
6). This current, appearing at pin 2 of the operational ampli- 
fier circuits, U1200A (Channel A) and U1200B (Channel B). 
is converted to a voltage. This voltage can be offset by po- 
tentiometer R1205. (R1207, Channel B) and the voltage 
range adjusted by potentiometer R1204 (R1206. Channel 
B). The output of U1200A (U1200B) at pin 1 is the trigger 
voltage that is routed to the amplifier circuitry on the Analog 
board (see Diagram 1). 



The arming circuit input load (Diagram 6) is 1 standard 
TTL load. The input is positive overvoltage protected by di- 
ode CR1510 (reverse biases upon receiving an excessive 
positive overvoltage). Diode CR1511 is the negative over- 
voltage protection component (clamps the output to a diode 
below ground) and is current limited by resistor R1500. 



Transistors Q1510 and Q1511 form a Schmitt trigger 
providing noise im munity to the arming inputs (ARM IN and 
EXT ARM IN). The ARM output signal is routed to the digital 
circuitry (Diagram 3). 

RELAY DRIVE— DIAGRAM < 3 > 

The serial-to-parallel converters. U1010 (Channel A] and 
U1020 (Channel B), are used to change the serial data from 
the microprocessor to the parallel data. This data will select 
the particular relay to be activated. The converter output 
data are applied to U1110(U1020. Channel B) that consists 
of seven Darlington NPN transistors (shown as inverters). 
These devices are used as current sinks to drive the relay 
coils. With one end of the selected relay coil brought low via 
one of the inverters (U1110). a voltage pulse is applied to 
the opposite coil end. This voltage pulse is generated by the 
microprocessor (see Diagram 9) and then amplified and reg- 
ulated by the pulse amplifier circuit consisting of transistors 
Q1031. 01030. 01 032 and associated circuitry (Diagram 7). 
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The pulse is approximately 8 V in amplitude with a 25 ms 
width: therefore, when a relay coil is energized, the inverter 
output IS brought low and the microprocessor pulses the 
pulse amplifier to direct the current flow to the selected relay 
coil. This causes the relay to change state and latch. 



The Darlington transistors 01121 and Q1 120 (with asso- 
ciated circuitry), are used to drive the relay coils. K1612 
(K1632. Channel B). that provide for the Common Separate 
channel input function (see Diagram 1). 

POWER SUPPLIES— DIAGRAM 

The (our main supplies denve power input (through the 
instrument's two rear interface connectors) from the 
TM 500 or TM 50(X)-Senes power module. These primary 
supplies are the -i- 12 V and -i-5 V, located on the Auxiliary 
board, and the other +5 V and a - 12.2 V. located on the 
Digital board. They are individually fused and curent limited. 
The four supplies are referenced to the + 2.5 V (Master Ref- 
erence) precision voltage referertce supply on the Auxiliary 
board. 



The secondary supplies Include the +2.7 V (ECL Termi- 
nation), + 5.7 V (derived from the +12 V supply), -5V 
(three-terminal regulator derived from the -12.2 V supply), 
and the + 18 V (three-terminal regulator derived from the 
+ 33.5 V/ + 26 V from the power module) that is used in the 
Option 01 timebase only (see Diagram 5). 



The +12V supply (located on the Auxiliary 
board — Diagram 8} is derived from the unregulated 
33.5 V/ + 26 V dc power in the power module. The + 1 2 V 
regulator circuit consists of U1420 and associated compo- 
nents. Load current for this supply passes through resistor 
R1425 (current limit sensing component) and the PNP se- 
ries-pass transistor located in the power module. The 
+ 12V supply is regulated within design limits by varying 
the voltage on the base of the senes-pass transistor via 
P1600 pin 11A. The Zener diodes, VR1410 and VR1411, 
reduce the voltages to appropriate levels for U1420. Should 
the load current exceed 0.4 A, the voltage drop across 
R1425 becomes great enough to current limit U1420. This 
voltage Is sensed at U1420 (pins 2 and 3) ar>d reduces the 
base-to-collector voltage of the series-pass transistor. 
Feedback signals for voltage regulation of the + 12 V supply 
appear on pin 4 (U1420) and are compared with the +2.5 V 
reference voltage on pin 5. Capacitor C1310 provides for 
frequency compensation. 

Emitter follower 01330 uses pin 6 (V^) of U1420 to pro- 
vide an input voltage for the precision voltage reference. 
U1223. The +2.5 output voltage is used for all four major 
supplies and is a master reference source for the 0/A's. 



The +5 V supply (located on the Auxiliary board) is de- 
rived from the unregulated +11.5 V/ + 8 V dc power in the 
power module. The +5V regulator circuit consists of 
U1320 and associated components. Load current for this 
supply passes through current limit sensing resistor R1426 
and the NPN series-pass transistor (located in the power 
module). This supply Is also regulated by varying the voltage 
on the series-pass transistor base (P1600 pin 6A). If the 
load current is exceeded, the voltage drop across R1426 
will cause U1320 to limit this current. This voltage (sensed 
at pins 2 and 3 of U1320) causes the series-pass transistor 
to turn off. The feedback signal for the voltage regulator 
occurs on pin 4 (U1320) and is compared to the reference 
voltage on pin 5. Capacitor C1320 provides for frequency 
compensation. 



The other +5 V supply (located on the Digital board) is 
identical in operation to the +5 V supply just discussed. It 
consists of the regulator. U1720 and associated compo- 
nents. and an NPN series-pass transistor (located in the 
power module). An additional filter network consisting of 
Cl 022 and LI 020 provides the display power and isolates 
its noise from the rest of the instrupient. 



The - 5 V supply (located on the Auxiliary board) con- 
sists of a three-terminal regulator. U1330. that provides reg- 
ulated -5 V from the -12. V input. 



The +2.7 V supply (located on the Auxiliary board) is the 
ECL termination sup^y and is used as a terminating supply 
for all the pull-down resistors located in the ECL circuits on 
the Analog board (see Diagrams 3 and 5). The +2.7 V sup- 
ply IS derived from the -r 5 V supply and consists of an error 
amplifier. Q1333. an amplifier stage. 01331, an emitter- 
follower output stage. 01332. and assoaated components. 



The - 12.2 V supply (located on the Digital board) is de- 
rived from the unregulated - 33.5 V/ - 26 V dc power in the 
power module. This sup(^y consists of error amplifier 01 723 
and 01722. error signal amplifier 01721. current limit sense 
amplifier 01720, and associated components. The refer- 
ence voltage on the base of 01723 is approximately OV. 
Diode CR1620 provides temperature compensation for the 
error amplifier circuit. This supply is regulated within design 
limits by varying the voltage on the base of the PNP series- 
pass transistor, located in the power module, via the collec- 
tor of 01721. An excessive load current through current 
limit resistor R1718 causes 01720 to increase conduction 
and the bases of 01723 and 01721 to go more negative. 
The PNP series-pass transistor base goes more positive, 
thereby reducing the load current below the design limit. 
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PROCESSOR AND DISPLAY 
DRIVERS— DIAGRAM ^ 

Introduction 

The DC 510 is a digital counter based on a micro- 
computer system. The microprocessor. U1S10 (located on 
the Digital board— Diagram 9). controls the internal oper- 
ations of the DC 510. The microprocessor recognizes, ac- 
cepts, and decodes commands (keypushes and control 
settings) from the front panel logic circuits (Diagram 10) and 
sets the operating parameters in respor^ to these 
commands. 



Integrated circuit U1410 contains a random access mem- 
ory (RAM) space that provides a maximum of 126 locations 
(addresses) which the microprocessor uses to temporarily 
store 8-bit data bytes. The data is not permanent and will be 
lost whenever the instrument power is turned off. When 
power Is first applied, the RAM data occurs as random bits 
and is therefore meaningless. During instrument operation, 
the microprocessor writes data into the RAM at various ad- 
dresses for later recall and use. 



The Instructions (firmware) concerning manual operation 
of the DC 510 stored in EPROM U1610 (a 4k byte rr>emory) 
and in the ROM section of U1410 (a 2k byte memory). The 
other RAM is located in U1311. 



System Clock 

The microprocessor, U1510, contains a single phase in- 
ternal dock ger>erator at pins 27 artd 28. in conjunction with 
Inverter U1520F, whose 1 fis period (approximately) is con- 
trolled by the rc feedback network consisting or R1601 and 
C1601. The activity of U1510. when it is reading data from 
or writing data to a memory device, occurs in machine 
(U1510) cycles. Since no critical system timing relies on the 
microprocessor dock, a crystal is not needed. 



Power Up Reset Cycle 

When the instrument is powered up, comparator 
U1102D (and associated components) operates as a 
delay/comparator drcuit to provide a pulse to reset the 
microprocessor to its reset vector address location. 



Pin 14 of U1102O is held low for approximately 1.5 sec- 
onds (to allow all supplies to come up to operating status in 
the TM 500 or TM 5000-Series power modules). During this 
time all of the internal registers of U1410 (except the 16-bit 
counter and serial shift register) are cleared to logic zero. 
This action places all of the bidirectional input/output lines of 
U1410 in the input state and disables the internal shift regis- 



ter. Display Interrupt Clock input (pin 37), and the interrupt 
output (pin 4). Also, during the low level period of the micro- 
processor reset signal, the writing of data to or from U1510 
is inhibited, and a bright digit may be displayed on the 
DC SIO's front panel. 



When the positive edge is detected on pin 1 of U1510, 
the internal mask interrupt flag will be set and the micro- 
processor will load Its internal program counter from the 
reset vector address listed in Table 3-2. This Is the start 
location for program control. 



Interrupt Vector (IRQ) 

Integrated circuit U1410 has two internal registers for 
Interrupt control, an interrupt enable register and interrupt 
flag register. CorrespocKling bits in these registers are logi- 
cally ANDed to set an interrupt request pending flag. When 
U1410 detects the pending flag bit, it asserts pin 4 as a low 
output, generating an interrupt request to the 
microprocessor. 



When a low level is set on pin 4 of U1410, the micro- 
processor completes the current Instruction before recog- 
nizing the interrupt request and examining its own interrupt 
mask flag bit. If the interrupt mask flag bit is not set. the 
microprocessor starts an interrupt routine. The contents of 
its program counter and status register are temporarily 
stored in RAM. the interrupt mask flag bit will be set to 
prevent further interrupts, and the program counter will then 
be loaded with the high and low bytes of the interrupt vector 
address listed in Table 3-2. This is the start location for the 
interrupt routine for U1410. 



Table 3-2 

DC 510 INTERRUPT VECTORS 



Vector Address* 


Type of Interrupt 


SFFFC - SFFFD 


Power-Up Reset 


SFFFE - $FFFF 


Interrupt Request (U1410) 



*Dollar Blpn (S) indicates that address code Is in hexadecimal 
notation. 



There are three possible reasons why U1410 sets an in- 
terrupt perxiing flag, two external events and one internal 
event. The two external events are; a negative edge detect- 
ed on pin 36 (CH 6 SLOW) or a negative edge detected on 
pin 37 (Display Interrupt Clock): the one Internal event oc- 
curs when the 18-bit counter inside U1410 overflows. 
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Address Decoding 

The microprocessor addresses U1610, U1410, and 
U1313 when communicating with the instrument functions. 
Table 3-3 lists the hexadecimal address ranges for these 
devices. 



NOTE 

Due to the comptexity of the internal functions associ- 
ated with U1410. a ^tailed description of this device 
will not be attempted in this manual. If more detailed 
information is needed, refer to the manufacturer's 
data sheets. 



Table 3-3 

DC 510 MEMORY ADDRESS RANGE 



Hexadecimal 
Address Range 


Comments 


$000 - S007F 


U1311 (128X8 RAM) 


$0080 - 0087 


U1313 (Front panel display. Serial 
Data latches, and GPIB address 
switches) 


$0400 - $04FF 


U1311 (256 X 8 RAM) 


$0700 • $070F 


U1410I/O* 


$0800 - $0FFF 


U1410(2k X 8 ROM) 


$1000-$1FFF 


U1610(4k X 8 ROM) 



■See Table 3-4. 



Memory select decoders U1313, U1420. and related 
components, operate to select the proper memory device 
durir>g program control. 



Serial Data Path. The serial data path is shown on the 
block diagram (see Figs. 8-6 and 6-7). Serial data are writ- 
ten. via pins 38 and 40 of U1410, to five serial-to-parallel 
shift registers located on the Auxiliary circuit board (A16 
assembly), and one serial-to-parallel shift register on the 
Analog board (A12 assembly). This is done when the micro- 
processor sets the instrument's internal circuits for the de- 
sired function. These registers are. In sequence; 

A18— U1010 
A18— U1020 ^ 

A18— U1222 ^ 

A18— U1220 ^ 

A18— U1221 
A18— U1200 




The input/output sections internal to U1410 are 
accessed by the microprocessor using address bits AO 
through A3 for specific control of the internal funcbons. See 
Table 3-4. 



Table 3-4 

ADDRESS CODE FOR U1410 
($0700-$070F) 



Address Bits 


Internal Functions 


A3 


A2 


A1 


AO 




0 


0 


0 


0 


Port A 


0 


0 


0 


1 


Port B 


0 


1 


0 


0 


Read Lower Counter/Write Lower 
Latch 


0 


1 


0 


1 


Read Upper Counter/Write Upper 
Latch and Download 


0 


1 


1 


0 


Write Lower Latch 


0 


1 


1 


1 


Write Upper Latch 


1 


0 


0 


0 


Serial Data Register 


1 


0 


0 


1 


Interrupt Flag Register 


1 


0 


1 


0 


Interrupt Enable Register 


1 


0 


1 


1 


Auxiliary Control Register 


1 


1 


0 


0 


Peripheral Control Register 


1 


1 


0 


1 


Data Direction Register — Port A 


1 


*1 


1 


0 


Data Direction Register — Port B 



The serial data output from A12 — U1200 then goes, via 
P1 102-6 (Diagram 3). to five parallel-to-serial shift registers 
(Channel A and Channel B accumulators) located on the 
Digital circuit board (A16 assembly). Serial data is shifted 
through these registers and returned to the microprocessor 
via the data buffer, U1310B. Serial data is read from the 
following parallel-to-serial shift registers: 

A16— U1122 ^ 

A16— U1211 
A16— U1312 
A16— U1121 
A16— U1114 ^ 




Pin 40 of U1410 serves both as an input and output for 
serial data. When the microprocessor is in the serial write 
mode, pin 40 is configured as an output and bytes of infor- 
mation are loaded into the internal serial data registers of 
U1410. They are then shifted out serially to the shift regis- 
ters on the A12 assembly (Analog board). During the writing 
of serial data the three-state data buffer, U1310B. is dis- 
abled with a high level on pin 15, preventing the serial data 
input from contending with the serial data output via 
U1114-3. The microproce ssor addr esses U1313. causing a 
negative pulse on pin 14 (OLATCH) to latch the serial data 
in the senal-to-parallel shift registers. 
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When the microprocessor is reading the serial data from 
the Channel A and Channel B accumulators, pin 15 of 
U1310B is set low at the same time pin 40 of U1410 is 
configured as an input. The senal data are then read in as 
five consecutive bytes. The microprocessor addresses 
U1313 and uses pin 15 (ILATCH) to latch data during the 
serial read process. 

Display Interrupt Clock. The front panel keyboard and 
displays are Interrupt driven by the timing circuit consistirtg 
of U1520A, U1520B, and associated components. This cir- 
cuit operates at approximately 1 .1 kHz. The negative edges 
of the signal on pin 37 of U1410 interrupt the micro- 
processor. telling it to update the display and search for a 
new keypush or control setting. The microprocessor ad- 
dresses U1313 ar>d uses pins 7. 9. 10, 11. and 12 during 
this process. 



Power Up Sequence. After the microprocessor and pe- 
ripheral device U1410 have been reset at power up. the 
DC 510 microprocessor generates the following sequence 
of events. 



1 . Loads a 0 in the most significant bit position of the 
front panel display. 

2. Tests the RAM. starting at address SOOOO. If a RAM 
failure is found, error code 340 will be displayed. 



3. Tests the two ROMs for byte location and determines 
the checksum. If a ROM error is found, error code 361 . 380. 
or 381 will be displayed. 



4. Checks to see rf the Channel A TERM button is held 
in. and, therefore, if signature analysis (SA) is being request- 
ed. If the SA is not requested, the interrupt registers in 
U1410 are enabled. 



5. Initializes peripheral device U1410. 



6. Performs a serial input/output test. If an error is 
found, error code 313 will be displayed. 



7. Sets up the hardware to determine the state of the 
front panel, loads the serial-to-parallel shift registers, and 
generates the relay strobe signals via pin 26 of U1410. 



8. Performs the counter chain (Channel A arKf Chanr>ei B 
accumulators) integrity test. If this test fails, an error code 



(320 through 324 and 329 for Channel A or 330 through 334 
and 339 for Channel B) will be displayed. 



9. Starts the measurement cycle by pulsing the master 
reset line (pin 33 of U1410). 



10. After the master reset pulse, the measurement gate 
on pin 4 of U1200 (Diagram 3) is started. During the mea- 
surement gate interval, the microprocessor is continually 
reading the contents of the Channel A accumulator for a 
count that is greater than or equal to the number of aver- 
ages requested by the user. When that count is reached, the 
measurement gate is unasserted and the microprocessor 
waits for the signal on pin 35 of U1410 to go low. indicating 
the end of the measurement cycle. The accumulators are 
then read again for their final count and a new measurement 
cycle is started after the result is calculated and the display 
is updated. 

Rear Interface Signals. The PRESCALE line for U1410 
(pin 29) operates as an input that indicates to the micro- 
processor the presence of an external prescaling counter. 
When an external prescaler is used, the microprocessor 
multiplies the Channel A accumulated counts by 16 before 
the display is updated. 



The microprocessor interprets the reset input from 
U1500A (Diagram 6) to pin 32 of U1410 as the electrical 
equivalent of the front panel MEASUREMENT 
START/STOP pushbutton. 



NOTE 

Complete data for alt of the rear interface signals are 
given in the Maintenance section of this manual. 



PUSHBUTTONS AND 
LEDs— DIAGRAM 

The microprocessor uses five control lines and the 8-bit 
data bus to communicate with the Pushbuttons and LEDs 
and Display circuits. The five control lines are all derived 
from U1313 located on Diagram 9. 



The interrupt signal from the Display Interrupt Clock 
(Timer) circuit to U1410 (Diagram 9, previously discussed) 
occurs approximately once every 900 tts. Each interrupt 
causes the microprocessor to start a software routine for 
servicing the Pushbuttons and LEDs, and Display circuitry. 
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Each digit and annunciator in the display, each push- 
button LED. and each control or pushbutton is assigned a 
time slot period approximately equal to the period between 
successive interrupts. The time slots are generated by 
U1121. a decade counter with 10 decode decimal outputs. 
The counter provides time slot decoding for scanning the 
front panel controls and multiplexing the seven-segment 
LEDs and LED annuTKiators located on Diagrams 10 and 
11. The logic high outputs of U1121 are buffered by nine 
Darlington amplifiers (01121, Q1122, etc.). 



Each interrupt signal causes the microprocessor to clock 
U1 121 with a negative pulse of approximately SOO ns on pin 
14, advancing the count to the next time slot. Immediately 
after clocking U1 121. the microprocessor updates the digit 
associated with that time slot by sending data to U1 1 12 and 
U1111, which contain six D-type flip flops each. Data are 
latched In U1 112 and U1111 when pin 9 goes low and trans- 
fers to the outputs on the positive edge of the CLOCK sig- 
nal. The BCD output of U1112 is then decoded to seven- 
segment Information by U1101. Data latches into U1111 
and are inverted and buffered by U1 1 10 to drive the decimal 
point (dp), the pushbuttons, and annunciator LEDs. The dis- 
play drive power supply filter is a pi-network consisting of 
C1022, L1020. C1020, and C1021 (Diagram 8). 'mis filter 
circuit prevents display rKxse pulses from disturbing the 
sensitive instrument arcuits. 



After updating the display and checking the front panel 
status, the microprocessor returns to the routine of 
resetting the input circuits (if ne<»ssary). monitoring the 
measurement cycle, or collecting the data for the selected 
function. This continues until the next front panel interrupt 
signal occurs, when it again clocks U1121 for the next tirr>e 
slot and repeats the procedure. 



DISPLAY— DIAGRAM ^ 

The nine digits in the display are seven-segment, com- 
mon anode LEDs; OS1001 is the Most Significant Digit 
(MSD) and DS1301 is the Least Significant Digit (LSD). The 
time slot lines (previously discussed) are generated by a 
nine-state decade counter. U1121 (DiagramlO). The micro- 
processor sends all 1 s (D1 -D4) for the seven-segment infor- 
mation when leading zero supression is indicated. All 1 's are 
decoded by U1 101 (Diagram 9) as a blank. 



To illuminate the proper LED or indicator in the display, 
the microprocessor sets pins 9. 25. 30. 33. and 36 of PI 001 
low only during the time slot that corresponds to the dis- 
played units of measurement or indicator. 



The pushbutton switches are common to one of the four 
sense lines (MISC. FUNCTION, RELAYS, and MORE). The 
microprocessor senses the switch closure during an active 
time slot (logic high) by addressing U1310 (tri-state buffer). 



The illumination interval of the GATE light (DS1304) dur- 
ing time slot six. is only approximately equal to the actual 
measurement gate Interval. The GATE light is turned on and 
then off only to tell the operator that the counter has been 
triggered and that the microi^rocessor has completed the 
functional measurement fw the selected number of aver- 
ages. The gate light is not directly connected to the actual 
hardware gate. 
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CALIBRATION 



PERFORMANCE CHECK PROCEDURE 



Introduction 

TNs procodure checks the electrical performance re- 
quirements as listed m the Specification section in this man- 
ual. Perform the Adjustment Procedure If the instrument 
falls to meet these checks. In some cases, recalibration may 
not correct the discrepancy; circuit troubleshooting is then 
indicated. Also, use this procedure to determine acceptabil- 
ity of performance in an incoming inspection facility. 



Calibration Interval 

To ensure instrument accuracy, check the calibration ev- 
ery 2000 hours of operation or at a minimum of every six 
months if used infrequently. 



Service Available 

Tektronix. Inc. provides complete instrument repair and 
adjustment at local field service centers and at the factory 
service center. Contact your local Tektronix field office or 
representative for further information. 



Teat Equipment Required 

The test equipxnent (or equivalent) Hsted in Table 4-1 Is 
suggested to pertoim the Performance Check and Adjust- 
ment Procedure. 
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LIST OF TEST EQUIPMENT REQUIREMENTS 



Daacriptien 


Performance Requirements 


Perf. 

I Check 


Adj. 

I Proc. 


Example 


Power Module 




m 


m 


TEKTRONIX TM 5003. 

TM 5006. or TM 500-Series 


Digital Multimeter 


4 1/2 digits. 0.5%. Ranges: 
2 kft-2 Mft and 2-20 Vdc 


m 


■ 


TEKTRONIX DM S01A 


1 MHz Frequency Standard 


1 MHz ±1 X 10-* 


m 




SPECTRACOM CORP TYPE 
8161 


Leveled Sinewave Generator 


Calibrated amplitude @ 350 mV. 
Frequerwy; >200 MHz 


m 


j 


TEKTRONIX SG 503 


Leveled Sinewave Ger>erator 


Calibrated amplitude @ 350 mV. 
Frequency: >350 MHz 


■ 




TEKTRONIX SG 504 


Function Generator 


Rartge. sirwwave 10 Hz to 1 MHz; 
1 offset ±13 Vdc level 


■ 


m 


TEKTRONIX FG 501A 


Pulse Generator 


Risetime <1 rts. Amplitude 0-3 V 


X 


n 


TEKTRONIX PG 502 


50 Q Feedthrough Termination 


Btk connectors 


X 


X 


Tektronix Part No. 011-0049-01 


Coaxial Cable. 50 (1 Precision 36 
Inch 


Bnc connectors 


■ 


■ 


Tektronix Part No. 012-0482-00 


Coaxial Cable. 50 ft Precision 18 
Inch 


Brw connectors 


■ 




Tektronix Part No. 012-0076-00 


Coaxial Cable. 50 ft Precision 42 
inch 


Bnc connectors 


X 




Tektronix Part No. 012-0057-01 


Adapter. Bnc Female To Dual 
Banana 


i 


■ 


■ 


Tektronix Part No. 103-0090-00 


Cable Assembly RF (bnc-io-sllde 
on connector) 


50 ft coaxial cable 


■ 


■ 


Tektronix Part No. 175-3765-01 


Probe. Sx 




X 




TEKTRONIX P6125 


Flexible Extertder 






X 


Tektronix Part No. 067-0645-02 


Power Dividler GR 




X 




Tektronix Part No. 017-0082-00 


GR To Bnc Female adapters (3) 




X 




Tektronix Part No. 017-0063-00 


50 ft, 10X Attenuator 


Bnc connectors 


IB 


EM 


Tektronix Part No. 011-0059-02 


50 ft. 5X Attenuator 


Btk: connectors 


X 




Tektronix Part No. 011-0060-02 


50 ft. 2X Attenuator 


Bnc connectors 




X 


Tektronix Part No. 011-0069-02 


Connector, Dual Bnc 




X 




Tektronix Part No. 103-0029-00 
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PRELIMINARY CONTROL SETTINGS 

DC 510 

FREQ A (lighted) 

CHANNEL A and 
CHANNEL B 

SLOPE + (unlighted) 

ATTEN XI (lighted) 

COUPL DC (unlighted) 

TERM 1 MO (unlighted) 

1. Check Oscillator Frequency (Standard 
timebase) 



NOTE 

The timebase accuracy is a function of temperature 
and time. The temperature stability for the standard 
timebaseis ± 5 ppm (O’ C to SO" C) with an aging rate 
of ±1 ppm/year. 

After one year of operation (since the time base was 
calibrated), the 1 MHz frequency standard should 
read 1.0000000. ±6.0 ppm for any temperature be- 
tween O’ C to SO’ C. The ±6.0 are determined by 
±5 ppm due to temperature, ± 1 ppm due to aging, 
and ± 1 count to synchronization error. After this 
check is completed, the user should determine if a 
time base recallbration is required. 



a. Connect a coaxial cable from the t MHz frequency 
standard output to the DC 510 CHANNEL A input. 



b. Press the DC 510 AUTO TRIG button. 



c. CHECK — that the DC 510 readout is within 
999.99399kHz and 1.0000061 MHz (±6.0ppm. ±1 
count). 

2. Check Time Base Oscillator Frequency (Option 
01 ) 



NOTE 

The temperature stability for the Option 01 time-base 
is 0.2ppm (O’C to 50’C) with an aging rate of 
± 1 ppm/year and ± 1 count. 



a. Connect a coaxial cable from the 1 MHz frequerKy 
starKlard output to the DC 510 CHANNEL A input. 



Calibration Procedure — OC510 
Performance Check 

b. Press to light the DC 510 FREQ A button, then press 
the AUTO TRIG button. 

c. CHECK— that the DC 510 readout is within 
999.99879 kHz and 1.0000013 MHz. 



d. Remove all cable connections from the DC 510. 

3. Check the Trigger Level CH A and CH B 
Accuracy 

Refer to Fig. 4-1 , performance check setup. Use the fol- 
lowing control settings. 

Digital Multimeter 

Function-Range 2 V 

DC 510 

CHANNEL A and 
CHANNEL B 

ATTEN XI (lighted) 



a. Connect the DC 510 CH A SHAPED OUT to the digi- 
tal multimeter input using the bnc-to-slide on connector as- 
sembly (standard accessory). 



b. Press the DC 510 AUTO TRIG button. 



c. Press the DC 510 t (increment) button until the digital 
multimeter display just changes to a low readout. Press the 
DC 510 i (decrerrtent) button until the digital multimeter dis- 
play just changes to a high readout. 



d. CHECK— that the DC 510 display readout indicates 
between -i- 0.010 and -0.010. 

e. Connect a coaxial cable from the pulse generator out- 
put to the digital multimeter input using a bnc-to-banana 
adapter. 

1. Set the pulse generator for Ext Trig and Ext Dur and 
adjust the output for a displayed readout of approximately 
-1-2.000 on the digital multimeter. Note this reading. 

g. Disconnect the cable from the digital multimeter bnc- 
to-banana adapter and connect to the DC 510 CHANNEL A 
input. 

h. Reconnect the accessory cable assembly to the digi- 
tal multimeter input. 
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Calibration Procedure — DC510 
Performance Check 



DCS10 



Pulse Digital 

Generator Multimeter 




Fig. 4<1. Performance Check setup for step 3. 



i. Press the f (increment) Dutton until the digital 
multimeter display just changes to a low readout. Press the 
i (decrement) button until the digital multimeter display |ust 
changes to a high readout. 



j. Press the DC 510 AUTO TRIG button. 



k. CHECK — that the DC 510 display readout indicates 
the same value as was noted on step 3-f, + 40 mV. 



4. Check Input Impedance: 50 Q, ±3%; 1 MQ, 
± 1 % 

Refer to Fig. 4-2 performance check setup. Use the fol- 
lowing control settings. 

Digital Multimeter 

Function-Range 2 Mil 

DC S10 

CHANNEL A and 
CHANNEL B 

ATTEN XI (lighted) 

TERM 1 mit (unhghted) 



a. Connect a coaxial cable from the DC 510 CHANNEL 
A Input to the digital multimeter input using a brtc-to-banana 
adapter. 



b. CHECK — that the digital multimeter display readout 
indicates between .9800 and 1 .0200 (MU). 



c. Press the DC 510 CHANNEL A ATTEN XI button 
(lighted). 



d. CHECK — that the digital multimeter display readout 
Indicates between .9800 and 1 .0200 (MU). 



e. Change the digital multimeter Function-Range switch 
to 2 kU. 



f. Press the DC 510 CHANNEL A TERM 50 SI button 
(lighted). 



g. CHECK— that the digital multimeter display readout 
Indicates between .0490 and .0510 (kU). 

h. Press DC 510 CHANNEL A ATTEN X5 button 
(untighted). 



i. CHECK — that the digital multimeter display readout in- 
dicates betwen .0490 and .0510 (kU). 
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Pedormance Check 



Power 

Module 



Digital 

DC 510 Multimeter 




CHANNtl A 
inpul 




CHANNEL B 
lApul 




Fig. 4*2. Performance Check setup for steps 4 and 7, 



j. Move the cable connection from the DC 510 CHAN- 
NEL A input to the CHANNEL B input. 



k. Change the digital multimeter FunctiotvRange switch 
to 2 MJL 



I. CHECK — that the digital multimeter display readout in- 
dicates between .9600 and 1 .0200 (Mti). 



m. Press the DC 510 CHANNEL 8 ATTEN XI button 
(lighted). 



n. CHECK — that the digital multimeter display readout 
indicates betwen .9800 and 1 .0200 (Mlt). 



0 . Change the digital multimeter Function-Range switch 
to 2 kit. 



p. Press the DC 510 CHANNEL B TERM 50» button 
(lighted). 



q. CHECK — that the digital multimeter display readout 
indicates between .0490 and .0510 (kU). 



r. Press the DC 510 CHANNEL B ATTEN X5 button 
(unlighted). 



s. CHECK — that the digital multimeter display readout 
indicates between .0490 and .0510 (kl2). 



S. Check the Arming Input Pulse Response 
S^IOOns (''h ^2.4 V, a «0.4 V) 

Refer to Fig. 4-3. performance check setup. Use the fol- 
lowing control settings. 

Pulse Generator 

Pulse Duration Squarewave 

Period .1 *is 

Back Term (in) 

Sinewave Generator 

Frequency Range (MHz) 50-100 
Output Amplitude 1 .25 V 

DC 510 

CHANNEL A and 
CHANNEL B 

ATTEN XI (lighted) 

TERM 50 12 (lighted) 
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Calibration Procedure — DC510 
Performance Check 



OCS10 



Pulse Sineweve 

Generstor Generator 




Fig. 4-3. Performance Check setup tor steps 5 and 14. 



a. Connect a coaxial cable from the pulse generator out- 
put to the DC 510 CHANNEL A Input. 



b. Adjust the pulse generator Period Variable control un- 
til the DC 510 display readout indicates 200.0000 (ns). 



c. Press the DC 510 f (increment) button to adjust the 
trigger level for 2.4 V on the display. 



d. Adjust the pulse generator High Level control until the 
DC 510 trigger level is obtained (2.4 V). 



e. Press the DC 510 j (decrement) button to adjust the 
trigger level until the display readout indicates 0.4 V. 



(. With the pulse generator High Level control set. adjust 
the Low Level control until the DC 510 trigger level is ob- 
tained (0.4 V). 



g. Remove the DC 510 CHANNEL A input connection 
and connect the sinewave generator output to the CHAN- 
NEL A input. 



h. Adjust the sinewave generator Frequency Variable 
control until the DC 510 display readout indicates approxi- 
mately 75.0XXXX MHz (the last four digits can vary due to 
source instability). 



i. Press the DC 510 AUTO TRIG button, thwi connect 
the pulse generator output to the ARM IN. 



j. CHECK — that the DC 510 display still indicates ap- 
proximately 75.0XXXX MHz (the last four digits can vary 
due to source instability] with the display GATE light 
blinking. 



k. Disconnect the cable from the pulse generator output 
and attach a 50 Q terminator (this causes the line to go to a 
TTL low). 



I. CHECK — that the DC 510 readout stops changing val- 
ues and the display GATE light is not blinking (but may be 
lighted). 
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Perlormance Check 



6. Check Input Capacitance: 23 pF, ±10% 

Refer to Fig. 4-4, performance check setup. Use the fol- 
lowing control settings 

Function Generator 



Frequency Hz 

Muitiplier 

Function 

Offset 

Output 



2 

10 * 

(Sine) 

(midrange) 

(cw) 

DC 510 



CHANNEL A and 
CHANNEL B 
TERM 
SLOPE 
ATTEN 
COUPL 
FREQ A 

FILTER (20 MHz) 



1 M12 (unlighted) 
+ (unlighted) 

XI (lighted) 

DC (unlighted) 
(lighted) 

(lighted) 



c. Adjust the DC 510 Channel A triggering level using 
the f (increment) button until the GATE annunciator light (on 
the display) just stops blinking. 



d. Press the DC 510 DISPLAY -TEST button lor the tng- 
ger level voltage display readout. 



e. Note the DC 510 display readout (peak input voltage). 



f. Change the function gerterator Multiplier switch to 10^. 



g. Press the DC 510 LEVEL CH A button and the DIS- 
PLAY-TEST button. 



h. Adjust the DC 510 Channel A triggering level using 
the t (increment) and | (decrement) buttons until the GATE 
annunciator light (on the display) just starts or stops 
blinking. 



a. Connect the 20 pF normalizer with a 50 IJ terminator 

and 5X attenuator from the DC 510 CHANNEL A Input i. Press the DC 510 DISPLAY-TEST button for the trig- 
through a coaxial cable to the function generator output. ger level voltage display readout. 



b. Press the DC 510 LEVEL CH A button, then the OIS- j. Note the DC 510 display readout (peak input voltage). 
PLAY-TEST button. 



DC SIO 



function 

Generator 




Fig. 4 - 4 . Performance Check setup tor step 6. 
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k. Divide the readout on step 6e by the readout on step 

6j- 



I. CHECK— that the ratio between the tvw) readings is 
between 1.03 arxl 1.13 (ratio of input capacitance value to 
the 20 pF normalization). 



m. Remove the DC 510 CHANNEL A input connection 
and connect K to the CHANNEL B Input. Change the func- 
tion generator Multiplier switch to 10>. 



n. Press the DC 510 LEVEL CHB button, then press the 
DISPLAY-TEST button. 



o. Ad)U8t the DC 510 Channel B triggering level using 
the t (increment) button until the GATE light (on the display) 
Just stops blinking. 



p. Press the DC 510 DISPLAY-TEST button (trigger lev- 
el voltage). 



q. Note the DC-5010 display readout (peak input 
voltage). 



r. Change the function generator Multiplier switch to 10*. 



s. Press the DC 810 LEVEL CH B button and the DIS- 
PLAY-TEST button. 



t. Adjust the DC 510 Channel B triggering level using the 
t (increment) ar>d i (decrement) buttons until the GATE light 
just starts or stops blinking. 



u. Press the DC 510 DISPLAY-TEST button (trigger lev- 
el voltage). 



v. Note the DC 510 display readout (peak Input voltage). 



w. Divide the readout on step 6q by the readout on step 
6v. 



X. CHECK — ^t the ratio between the two readings is 
between 1.03 and 1.13 (ratio of input capacitarwe to the 
20 pF rformaHzation). 



7. Check RISE/FAU Input Impedance: 50 0, 
±3%, 1 MO. 500 kO, ±2% (60 MHx ainewave at 
high level) 

Refer to Fig. 4-2, performance check setup. 



a. Set the digital multimeter Function Range switch to 

2kn. 



b. Press the DC 510 CHANNEL B ATTEN XI button 
(lighted) and press to light the RISE/FALL A button. 



c. CHECK — that the digital multimeter display readout 
indicates between .0490 and .0510. 



d. Press both DC 510 CHANNEL A and B TERM 1 MR 
buttons (unlighted). 



e. Change the digital multimeter Function-Range switch 
to 2000 kO. 



f. CHECK — that the digital multimeter display readout 
irxlicates between .4900 and .5100 (kO). 



8. Check the Input Sensitivity: X1 Attenuation, DC 
and AC Coupled; 50 0, <70 mV p*p 

Refer to Fig. 4-5. performance check setup. Use the fol- 
lowing control settings. 

Sinewave Generator 

Frequency MHz 350 

Range LOW 

Amplitude 0.70 

DC 510 

FREQ A (lighted) 

CHANNEL A and B 

COUPL DC (unlighted) 

TERM SO R (lighted] 

SLOPE -I- (unkghted) 

ATTEN XI (lighted) 

a. Conrtect a coaxial cable with a 10X attenuator from 
the sinewave generator output to the DC 510 CHANNEL A 
input. 



b. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH A button, and the DISPLAY-TEST button. 
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DCS10 



Smewave 

Generator 



Power 

Module 




Fig. 4-S. Pertormance Check setup lor steps 8. 9, 10, 1 1. 12, and 13. 



c. Press the DC 510 * (irKrement) or i (decrement) but- 
tons to adjust the trigger level for a stable display readout 



d. CHECK — that the DC 510 display readout indicates 
approximately 350.00XXXX (the last four digits can vary 
due to source instability). 



e. Move the DC 510 CHANNEL A input connection to 
the CHANNEL B input. 



f. Connect the 1 MHz frequency standard to the DC 510 
CHANNEL A input and press the RATIO B/A button 
(lighted). 



g. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH B button, and the DISPLAY -TEST button. 



h. Press the DC 510 t (increment) or ( (decrement) but- 
tons to adjust the trigger level for a stable display readout. 



i. CHECK — that the DC 510 display readout irxlicates 
approximately 3S0.00XXX (the last three digits can vary due 
to sourcp instability). 



9. Check the Input Sensitivity: X5 Attenuation, DC 
and AC Coupled; 50 Q <350 mV p-p 

Refer to Fig. 4-5. performance check setup. Use the fol- 
lowing control settings. 

Sinewave Generator 

Frequency MHz 350 

Range Low 

Amplitude 3.5 

DC 510 

FREQ A (lighted) 

CHANNEL A and B 

TERM 500 (lighted) 

ATTEN X5 (untighfed) 



a. Connect a coaxial cable with a 10X attenuator from 
the smewave generator output to the DC 510 CHANNEL A 
input. 



b. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH A button. arxJ the DISPLAY-TEST button. 



c. Press the DC 510 t (increment) or i (decrement) but- 
tons to adjust the trigger level for a stable display readout. 
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d. CHECK— that the DC 510 display readout irxHcates 
approximately 350.00XXXX (the last four digits can vary 
due to source instability). 



e. Move the DC 510 CHANNEL A input connection to 
the CHANNEL B input. 



f. Connect the 1 MHz frequency standard to the DC 510 
CHANNEL A input and press the RATIO B/A button 
(lighted). 



g. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH B button, and the DISPLAY-TEST button. 



h. Press the DC 510 t (increment) or ) (decrement) but- 
tons to adjust the trigger level for a stable display readout. 



i. CHECK— that the DC 510 display readout indicates 
approximately 350.00XXX (the last three digits can vary due 
to source instability). 



10. Check Input Senaitivity: XI Attenuation, DC 
and AC Coupled; 1 MO, <42 mV p-p at <300 MHz 

Refer to Fig. 4-5, performance check setup. Use the fol- 
lowing control settings. 

Sinewave Generator 

Frequency MHz 300 

Amplitude <»120mV 

DC 510 

CHANNEL A and B 

TERM 1 M» (unlighted) 



a. Remove the DC 510 CHANNEL B input connection 
and attach a 50 Q termination to the er>d of the coaxial ca- 
ble. Reconnect this cable with the termination arxf lOx 
attenuator to the CHANNEL B input. 



b. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH B button, and the DISPLAY-TEST button. 



c. Press the DC 510 t (increment) or i (decrement) but- 
ton to adjust the trigger level for a stable display readout. 



d. CHECK— that the DC 510 display readout indicates 
approximately 300.0XXXX (the last four digits can vary due 
to source instability). 



e. Remove the 1 MHz frequency standard from the 
DC 510 CHANNEL A input. 



f. Move the DC 510 CHANNELS input conrrection to the 
CHANNEL A Input. 



g. Press to light the DC 510 FREQ A button. AUTO 
TRIG button, LEVEL CH A button, and the DISPLAY-TEST 
button. 



h. Press the DC 510 t (increment) or j (decrement) but- 
ton to adjust the trigger level for a stable display readout. 



I. CHECK — that the DC 510 display readout lr>dicates 
approximately 300.00XXXX (the last (our digits can vary 
due to source instability). 



j. Remove the cable connections. 



11. Check InpKJt Sensitivity: X5 Attenuation, DC 
arKi AC coupled; 1 MO, <350 mV at <200 MHz 

Refer to Fig. 4-5, performance check setup. Use the fol- 
lowing control settings. 

Slrrewave Generator 

Frequency Range 100-250 

Frequency Variable 200 

Amplitude Multiplier X.1 

Output Amplitude 3.5 

DC 510 

RATIO B/A (lighted) 

ATTEN X5 



a. Connect the 1 MHz frequency standard to the DC 510 
CHANNEL A input. 



b. Connect a coaxial cable with a 10X attenuation and 
50 n termination from the sinewave generator output to the 
DC 510 CHANNEL B input. 



c. Press to light the DC 510 AUTO TRIG button, LEVEL 
CH B button, and the DISPLAY-TEST button. 



d. Press the DC 510 t (increment) or i (decrement) but- 
ton to adjust the triger level for a stable display readout. 
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e. CHECK — that the OCS10 display readout indicates 
approximately 200.00XXX (the last three digits can vary due 
to source instability). 

f. Press to light the DC 510 FREQ A button. 



g. Remove the 1 MHz frequency standard from the 
DC 510 CHANNEL A input. 



h. Move the DC 510 CHANNEL B input conrwction to 
the CHANNEL A input. 



i. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH A button, and the DISPLAY-TEST button. 



j. Press the DC 510 t (increment) or i (decrement) but- 
ton to adjust the trigger level for a stable display readout. 



k. CHECK — that the DC 510 display readout indicates 
approximately 200.00XXXX (the last four digits can vary 
due to source instability). 



12. Check Input Sensitivity: Xl Attenuation, DC 
and AC coupled; 1 MD, <70 mV at <200 MHz 

Refer to Fig. 4-5, performance check setup. Use the fol- 
lowing control settings. 

Sinewave Generator 

Frequency Range 100-250 

Frequency Variable 200 

Amplitude Multiplier X.1 

Output Amplitude 0.70 

DCS10 

RATIO B/A (lighted) 



a. Connect the 1 MHz frequerKy standard to the DC 510 
CHANNEL A input. 



b. Connect a coaxial cable with a 10x attenuation and 
50 U termination from the sinewave generator Output to the 
DC 510 CHANNEL B input. 



c. Press to light the DC 510 AUTO TRIG button, LEVEL 
CH B button, and the DISPLAY-TEST button. 



d. Press the DC 510 t (increment) or | (decrement) but- 
ton to ktjust the trigger level for a stable display readout. 






e. CHECK— that the DC 510 display readout Indicates 
ap>proximately 200.00XXX (the last three digits can vary due 
to source instability). 



f. Press to light the DC 510 FREQ A button. 



g. Remove the 1 MHz frequency standard from the 
DC 510 CHANNEL A Input. 



h. Move the DC 510 CHANNEL B input connection to 
the CHANNEL A input. 



i. Press to light the DC 510 AUTO TRIG button. LEVEL 
CH A button, and the DISPLAY-TEST button. 



j. Press the DC 510 t (increment) or ( (decrement) but- 
ton to adjust the trigger level for a staUe display readout. 



k. CHECK— that the DC 510 display readout indicates 
approximately 200.(X)XXXX (the last four digits can vary 
due to source instability). 

13. Check Input Sensitivity: X5 Attenuation, DC 
and AC Coupled: 1 MQ, <210 mV p-p at 
<300 MHz 

Refer to Ftg. 4-5 petformance check setup. Use the fol- 
lowing control settings. 

Sinewave Generator 

Frequency MHz 300 

DC 510 

CHANNEL A and B 

TERM 1 MO (unlighted) 

ATTEN X5 (unlighted) 



a. Remove the DC 510 CHANNEL B input connection 
and insert a 50 0 termination to the coaxial cable. 
Reconnect this cable to the CHANNEL B input. 



b. Press to light the DC 510 AUTO TRIG button, LEVEL 
CH B button, and the DISPLAY-TEST button. 



c. Press the DC 510 t (increment) or 1 (decrement) but- 
ton to adjust the trigger level for a stable display readout. 



d. CHECK— that the DC 510 disf^ay readout indicates 
approximately 300.00XXX (the last three digits can vary due 
to source instability). 
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Performance Check 

e. Remove the 1 MHz frequency standard from the 
OC 510 CHANNEL A input. 



f. Move the DC 510 CHANNEL B input connection to the 
CHANNEL A input. 



g. Press to light the DC 510 FREQ A button. AUTO 
TRiG button, LEVEL CH A button, and the DISPLAY-TEST 
button. 



h. Press the DC 510 t (increment) or ( (decrement) but- 
ton to adjust the trigger level for a stable display readout. 



i. CHECK — that the DC 510 display readout indicates 
approximately 300.00XXXX (the last four digits can vary 
due to source instability). 



j. Remove the cable connections. 



14. Check WIDTH A: Range <4 ns; minimum Time 
Stop Edge To Start Edge, <8.5 ns 

Refer to Fig. 4-3 (using pulse generator only), perfor- 
mance check setup. Use the following control settings. 



Pulse Generator 


Period 


10 ns 


Variable 


(ccw) 


Duration 


<2 ns 


Variable 


(ccw) 


Output 


Back Term 


(out) 


Low Level 


0 


High Level 


2 

DC 510 


CHANNEL A and B 


ATTEN 


XI (lighted) 


TERM 


50 n (lighted) 


FREQ A 


(lighted) 



a. Connect a coaxial cable with a lOx attenuator from 
the pulse generator output to the OC510 CHANNEL A 
input. 



b. Press to light the DC 510 AUTO TRIG button. 



c. Adjust the pulse generator Period Variable control un- 
til the DC 5-10 indicates approximatrely 80.0000 (MHz). 



d. Press to light the DC 510 WIDTH A button. 



e. CHECK— that the DC 510 display readout indicates 
between 0.0000 and 4.0000 (ns). 



15. Check EVENTS B DUR A Minimum Pulse 
Width, <4.0 ns and <8.5 ns 

Check Delay Mismatch: InL <2 ns 
Check Minimum TIME B A, <12.5 ns 

Refer to Fig. 4-6. performance check setup. Use the fol- 
lowing control settings. 

Pulse Generator 



Pulse Period 


.1 tiS 


Pulse Duration 


»2ns 


Low Level 


OV 


High Level 


3V 


Back Term 


(out) 




DC 510 


Time A -► B 


(lighted) 


CHANNEL A and 




CHANNEL B 




ATTEN 


XI (lighted) 


TERM 


50 a (lighted) 


SLOPE 


+ (unlighted) 



EVENTS B DUR A check: 

a. Connect a coaxial cable from the pulse generator out- 
put to of>e cwrnector of a 50 0 power divider (using the GR- 
to-bnc adapter). 



b. Connect an 18-inch coaxial cable from another power 
divider connector to the DC 510 CHANNEL A input (using 
the GR-to-bnc adapter). 



c. Connect a 42-inch coaxial cable from the other power 
divider connector to the DC 510 CHANNEL 8 input (using 
the GR-to-bnc adapter). 



d. Press the DC 510 AUTO TRIG button, then press to 
light the NULL button. 

e. Press the DC 510 CHANNEL B - SLOPE button 
(unlighted). 

f. Adjust the pulse generator Duration Variable control 
until the DC 510 display readout indicates between 3.95 ns 
and 4.05 ns. 




Calibration Procedure — DC510 
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Power 

Module 



DC S010 



Pulse 

Generator 




42" Cable 




10" Cable 



OUT 

0 



r (Dual Male Bnc Connector) 



Power Divider 



Sinewave 

Generator 




Fig. 4-6. Performartce Chech setup lor step 15. 



g. Remove the DC 51 0 CHANNEL B input cable and ter- 
minate this cable end with a 50 ii teiminator. 



h. Set the sinewave generator for 350 MHz at approxi- 
mat^y 150 mV. and connect the generator output to the 
DC 510 CHANNEL B input. 



i. Change the pulse generator Pulse Period to 10 ns 
(pulse width IS 4.0 ns). 



j. Press to light the DC 510 FREQ A button. 



k. Adjust the pulse generator Period Variable until the 
DC 510 display readout indicates 80.XXX MHz (the last 
three digits can vary due to source Instability). 



I. Press to light the DC 510 EVENTS B DUR A button, 
then press the AUTO TRIG button. 



m. CHECK — that the DC 510 display readout indicates 
between 2.45 and 3.S5. 



Delay Mismatch Check; 

n. Press to light the DC 510 TIME A -* B button, then 
press the NULL button (lighted). 

0. Replace the 16-inch coaxial cable (from the DC 510 
CHANNEL A input to the power divider) with a dual bnc 
male connector. 



p. CHECK — that the DC 510 display readout indicates 
approximately 2.5 ns. Note this reading. 

q. Replace the 42-inch coaxial cable (from the DC 510 
CHANNEL B input to the power divider) with the 18-inch 
cable that was removed in Step 15-o. 

r. Press to light the DC 510 TIME A -♦ B button. 
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8. CHECK— that the DC 510 display indication, minus 
(-) the readout noted in step 15^. is 0. 



Minimum Time B A Check: 

t. Press to light the DC 510 FREQ A button. 



u. Change the pulse generator Pulse Period to 10 ns 
(pulse width remains 4.0 ns). 



V. Adjust the pulse gerierator Period Variable until the 
DC 510 display readout indicates 67.XXX MHz (the last 
three digits can vary due to source instability). 



w. Press to light the DC 510 TIME A -» B button. 



X. CHECK— that the DC 510 display readout indicates 
between 0 and 6.0 ns. 



18. Check Probe Compensation 

Use the following control settir>gs. 

DC 510 

CHANNEL A and 
CHANNEL B 

ATTEN XS 

TERM 1 MQ (unlighted) 

FREQ A (lighted) 

TOTAL A (lighted) 



a. Connect a bnc-to-slide on cable asembly from the 
DC 510 PROBE COMP ou^ to the CHANNEL A input. 



b. Press the OC 510 AUTO TRIG button. 



c. CHECK — that the DC 510 display readout indicates 
between 70.0000 and 170.0000 Hz. 



d. Press the DC 510 WIDTH A function button. 



e. CHECK— that the DC 510 display readout indicates 
greater than 600.000 ms and less than 1 .3 ms. 



f. Press the DC 510 LEVEL CH A button. 



g. CHECK— that the DC 510 display readout indicates 
between 2.000 and 3.250 V (50% voltage point; peak volt- 
age equals 4 V to 6.5 V). 



This completes the Performance Check. 



4-14 




ADJUSTMENT PROCEDURE 



Calibration Procedure — DC510 
Adjustment Procedure 



Introduction 

Use this Adjustment Procedure to restore the DC 510 to 
original performance requirements. This Adjustment Proce- 
dure need not be performed unless the Instrument fails to 
meet the Performance Requirements of the Electrical Char- 
acteristics listed in the Specification section. If the instm- 
ment has undergone repairs, the Adjustment Procedure Is 
recommended. Allow thirty minutes warmup time for oper- 
ation to specified accuracy (sixty minutes after storage in a 
high humidity environment). 



Satisfactory completion of all adjustment steps in this 
procedure assures that the instrument will meet the Perfor- 
mance Requirements, providing the instrument is function- 
ing property. 



NOTE 

Make adjustments at an ambient temperature be- 
tween +20°Cand ■hSff’C. 



1. Check the Digital Board +12 V Accuracy 
(± 2 %) 

a. Set the digital multimeter Fur>ction-Rar>ge switch to 
20 Vdc and connect the Low test lead to the DC 510 chas- 
sis ground. Connect the Volts/fi test lead to the Digital 
board +12 test point. 



b. Check that the digital multimeter readout Indicates be- 
tween 11.40 and 12.60 (volts). 



Test Equipment Required 

The test equipment (or equivalent) listed in Table 4-1 is 
required for adjustn>ent of the DC 510. Specifications given 
for the test equipment are the minimum necessary for accu- 
rate adjustment. All test equipment is assumed to be cor- 
rectly calibrated and operating within specifications. 

If other test equipment is substituted, calibration setup 
may need to be altered to meet the requirements of the 
equipment used. 



2. Check the Digital Board —12.2 V Accuracy 
(± 2 %) 

a. Remove the Volts/U test lead from the +12 test point 
and connect it to the - 12 test point (Digital board). 



b. Check that the digital multimeter readout Indicates be- 
tween -11.40 and -12.60 (voMs). 



PRELIMINARY CONTROL SETTINGS 

DC510 



FREDA 

CHANNEL A and 
CHANNEL B 
ATTEN 
SLOPE 
COUPL 
TERM 
AVGS 



(lighted) 



XI (lighted) 

+ (unlighted) 
DC (untighted) 
50 n (lighted) 
106 



3. Check the Digital Board +5 V Accuracy (±2%) 

a. Remove the digital multimeter Volts/n test lead from 
the - 1 2 test point and connect it to the + 5 test point (Digi- 
tal board). 



b. Check that the digital multimeter redbut indicates be- 
tween + 4.90 and +5.10 (volts). 



c. Remove the Volts/0 test lead from the +5 test point. 



Preparation 

Access to the Internal adjustments is achieved most 
easily when the DC 510 Is connected to the power module 
with a flexible plug-in exterxler. Remove the lop and side 
covers of the DC 510 to reach the adjustments and checks 
on the Auxiliary. Digital, and Analog boards. Refer to the 
Adjustment Lo^tions and Setups in the pullout pages at 
the rear of this manual. 



4. Check the Digital Board +2.5 V (V ref) Accuracy 
(± 1 %) 

a. Ck)nnect the digital multimeter Volts/il test lead to the 
Digital board Vref test point. 



b. Check that the digital multimeter readout indicates be- 
tween 2.475 and 2.525 (volts). 
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S. Check the Analog Board +5 V Accuracy (±2%) 

a. Remove the digital multimeter Volts/t2 test lead from 
the Vref test point and connect it to the +5 test point (Ana- 
log tx)ard). 

b. Check that the digital multimeter readout indicates be- 
tween 4.90 and 5.150 (volts). 



6. Check the Analog Board +12 V Accuracy 

(± 2 %) 

a. Remove the digital multimeter Volts/Q test lead from 
the -i-5 test point and connect to the 12 test point (Analog 
board). 



b. Check that the digital multimeter readout indicates be- 
tween 11.76 and 12.24 (volts). 



NOTE 

TTw Option 01 Timebase adjustment is made through 
an access hole in the back of the oven timebase. 
Y1530 is located on the back side of the Auxiliary 
board. 



a. Connect a coaxial cable from the 1 MHz Frequency 
Standard to the DC 510 CHANNEL A input. 



b. Set the DC 510 LEVEL CH A for a stable display 
readout. 



c. ADJUST — Y1530 until the DC 510 display readout In- 
dicates 1.0000000 MHz. 



d. Press to light the PERIOD A button. 



7. Check the Analog Board —5 V Accuracy (±5%) 

a. Remove the digital multimeter Volts/0 test lead form 
the -f 1 2 test point and connect it to the - 5 test point (Ana- 
log board). 



e. ADJUST— Y1 530 until the DC 510 display readout in- 
dicates between 999.99998 and 999.99999. 

f. Remove the cable connections from the DC 510. 



b. Check that the digital multimeter readout irxlicates be- 
tween -4.75 and -5.25 (volts). 



c. Remove the test lead connections. 



6. Adjust the Standard Timebase Accuracy, 
C1521. Osc Ad) 

a. Connect a coaxial cable frcxn the 1 MHz Frequency 
Standard to the DC 510 CHANNEL A input. 



b. Press the DC 510 AUTO TRIQ button. 



c. ADJUST — C1521 (through a hole in the back plate] 
until the DC 510 readout indicates between 999.99990 arxl 
1.0000005 MHz. 



NOTE 

This sets the DC 51 0 oscillator within one part in 1(f. 
It win take approximately one second for the display 
to update. 



10. Adjust R1205, A Off. and R1207, B Off 

Refer to Fig. 6-3, adjustment setup, in the pullout pages. 
Use the following control settings. 

DCS10 



CHANNEL A and 
CHANNEL B 
TERM 
SLOPE 
ATTEN 
COUPL 
FREQ A 



1 MU (unlighted) 
+ (unlighted) 

XI (lighted) 

AC (unlighted) 
(lighted) 

Digital Multimeter 



Fur>ction-Rar>ge 2 V 

Pulse Generator 



Output low level 
OutpHit high level 
Pulse Period 
Pulse Duration 



(cw) 

(cw) 

Ext Duration 
Ext 



a. Connect the interconnecting cable from the DC 510 
CH A SHAPED OUT to the digital multimeter input using an 
rf connector-to-banana adapter. 



9. Adjust the Optional Timebase Accuracy, Y1530 



b. Set the DC 510 LEVEL CH A to display 0 V. 




c. ADJUST— R1205 countercJocKwise to ttw point 
where the digital miNtimeter display readout changes from 
approximately 0 V to approximately .2 V. 



d. Move the DC 510 CH A SHAPED OUT connection to 
the CH B SHAPED OUT. 
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i. Set the DC 510 LEVEL CH A to display the reading 
obtained in step 1 1c (within 4 mV). 

j. ADJUST — R1204 to the point where the digital 
muittimeter display readout changes from approximately 0 V 
to approximately .2 V. 



e. Set the DC 51 0 LEVEL CH B to display 0 V. 



f. ADJUST— R1207 counterclockwise to the point 
where the digital multimeter display readout changes from 
approximately 0 V to approximately .2 V. 



g. Disconnect the digital multkneler cable connection. 



11. Adjust R1206, B Rng, and R1204, A Rng 

Refer to Fig. 8-3. adjustment setup, in the pullout pages. 



a. Connect a coaxial cable with 50 a termination from 
the pulse gerterator output to the digital muftimeter input 
connectors using a bnc-to-banana adapter. 



b. Set the DC 510 CHANNEL A and B COUPL for DC. 



12. Adjust AT1505 (Channel A) and AT1S33 
(Channel B), Attenuator Compensation 

Refer to Fig. 8-4. adjustment setup, in the pullout pages. 
Use the following control setings. 

DC 510 



CHANNEL A and 
CHANNEL B 
TERM 
SLOPE 
ATTEN 
COUPL 
PROBE COMP 
FILTER 



1 MO (unlighted) 
+ (unlighted) 

X5 (unlighted) 
AC (lighted) 
(lighted) 

(lighted) 



Function Generator 



Frequency Hz 

Multiplier 

Function 

Offset 

Output 



1 

10 ^ 

Squarewave 

(midrange) 

5 V p-to-p (Amplitude) 



c. Adjust the pulse generator Low and High level con- 
trols until the display readout (digital multimeter) indicates 
between 1.900 and 2.000 volts. Note this reading. 



d. Move the coaxial cable with the 50 n termination horn 
the digital multimeter input to the (DC 510 CHANNEL B 
input. 



e. Reconnect the cable from the DC 510 CH B SHAPED 
OUT to the digital multimeter input connectors. 



f. Set the DC 510 LEVEL CH B to display the reading 
obtained in step 11c (within 4 mV). 



a. (Connect a 50 n terminator and 2X attenuator from the 
function generator output through a coaxial cable to the 
DC 510 CHANNEL A input. 



b. Press the DC 510 PROBE COMP button. 



c. ADJUST — the lower adjustment on ATI 505 until the 
digit on the far left side of the DC 510 display just changes 
from a steady 1 to a 0. The Channel A XS attenuation Is now 
compensated. 

d. Move the DC 510 CHANNEL A input connection to 
the CHANNEL B input and again press the PROBE COMP 
button. 



g. ADJUST— R1206 to the point where the digital 
multimeter display readout changes from approximately 0 V 
to approximately .2 V. 



e. ADJUST — the lower adjustment on AT1533 until d>e 
DC 51 0 digit on the far right side of the display just changes 
from a steady 1 to a 0. The Channel B X5 attenuation is now 
compensated. 



h. Move the coaxial cable with 50 0 termination from the 
DC 510 CHANNEL B input to the CHANNEL A input. f. Remove aH cable connections. 
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13. Adjust AT150S (Channel A) and AT1533 
(Channel B), Attenuator Input Capacitance. 

Function Generator 

Output cw (max amplitude) 



a. Compensate a X5 test probe to the DC 510 CHAN- 
NEL A input and set for X1 attenuation. Refer to Probe 
Compensation in the Operating Instructions of this manual. 



b. After the probe has been property compensated, con- 
nect the probe tip to the function generator output using a 
probe tip-to-bnc connector. 



C. Set the DC 510 CHANNEL A ATTEN to X5 (lighted 
button) and press to light the PROBE COMP button. 



d. ADJUST — the upper adjustment on AT1505, located 
on the Analog board, until the digit located on the far left 
side of the DC 510 display just changes from a steady 1 to a 



0. The X5 input capacitance Is now equal to the XI input 
capacitance. 



e. Remove the test probe from the CHANNEL A Input 
and the function generator. Then Compensate the probe 
(see step 13a) to the DC 510 CHANNEL B XI attenuator. 

f. Reconnect the probe tip to the function ger>erator 
output. 

g. Set the DC 510 CHANNEL B ATTEN to X5 (lighted) 
and press the PROBE COMP button. 



h. ADJUST — the upper adjustment on AT1533. located 
on the Analog board until the digit on the far right side of the 
display just changes from a steady 1 to a 0. The Channel B 
xS attenuation is now compensated. 



This completes the Adjustment Procedure. 
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MAINTENANCE 



Static-Sensitive Components 




Static discharge may damage semiconductor corr^X)- 
nents In this hstrument. 



This instrument contains etectrical components that are 
susceptibie to damage from static discharge. See Table 5-1 
for relative susceptibility of various classes of semi- 
conductors. Static voltages of 1 kV to 30 kV are common in 
unprotected environments. 



Observe the following precautions to avoid damage: 



1. Minimize handling of static-sensitive components. 



2. Transport and store static-sensitive components or 
assemblies in Oteir original containers, on a metal rail, or on 
conductive foam. Label any package that contains static- 
sensitive assemblies or components. 



3. Discharge the static voltage from your body by wear- 
ing a wrist strap while handling these components. Servic- 
ing static-sensitive assemblies or components shouid be 
performed only at a static-free work station by qualified ser- 
vice personnel. 



4. Nofoing capable of generating or holding a static 
charge should be allowed on the work station surface. 

5. Keep the component leads shorted together when- 
ever possible. 

6. Pick up components by the body, never by the leads. 



7. Do not slide the comportents over any surface. 



8. Avoid handling components in areas that have a floor 
or work surface covering capable of gerterating a static 
charge. 



9. Use a soldering iron that is connected to earth 
grourxl. 

10. Use only special antistatic suction type or wick type 
desoldering tools. 

Teat Equipment 

Before using any test equipment to make measurements 
on static-sertsftlve components or assemblies, be certain 
that any voltage or current supplied by the test equipment 
does not exceed the limits of the component to be tested. 



Table 5-1 

RELATIVE SUSCEPTIBILITY 
TO STATIC DISCHARGE DAMAGE 



Semicanducter Classes 


Relative 

Susceptibility 

Levels' 


MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs. (Most Sensitive) 


1 


ECL 


2 


Schottky signal diodes 


3 


Schottkv TTL 


4 


Hiah-freouencv bipolar transistors 


5 


JFETs 


6 


Linear microcircuits 


7 


Low-power Schottky TTL 


8 


TTL (Least Sensitive) 


9 



'voltage equivalent for lavele: 

1-100toS00V 4> 500 V 7 - 400 to tOOOV(eeL) 

2 - 200IOS00V 5 - 400toS00V 8-OOOV 

3 - 250V S-SOOIoBOOV 9- 1200V 

(Voltego diectiarged from a 100pF capacitor through a reals- 
tartca of 100 a) 



Circuit Board Removal and Replacement 

Qualified service personnel will firxl the DC 510 Instru- 
ment cover and board removal quite simple using the follow- 
ing procedure. Refer to Fig. 5-1 and the Parts Location 
Grids in the pullout pages. 



1 . Remove the two side covers (four 1 /4 turn fasteners). 
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Fig. 5-1. Circuit boards removal and replacement. 
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2. Remove the top and back covers (may be easily re- 
moved as a single unit). 

a. Remove the top cover screws (2). 

b. Remove the back cover 3/16" hex bullet connectors 

( 2 ). 

c. Carefuly puN the covers up and back to remove. 



3. To remove the Digital board. 

a. Repeat steps 1 and 2 above. 

b. Remove the bottom cover screw that secures the 
Digital board. 

c. Disconnect the connector, P1611 (J1611), from the 
Auxiliary board. 

d. Carefully remove the Digital board. 



4. To remove the Analog board or the Auxiliary board 
(these boards are intercorv>ected and must be removed 
together). 

a. Repeat steps 1 and 2 above. 

b. Remove the 9/16" nuts (2) from the front panel 
Channel A and B brv: input conriectors. 

c. Remove the bottom cover screws (2) securir>g both 
the Analog and Auxiliary boards. 

d. Disconnect the two connectors. P1201 (J1201) and 
P1 130 (J1 130), from the Analog board. 

e. Disconnect the connectors. P1500 (J1S00) and 
P1611 (J1611), from the Auxiliary board. 

f. Carefully puN the interconnected boards away from 
the connector (front panel back) using a gentle up 
and down rocking motion. /Mow sufficient clearance 
for the input connectors through the front panel. 

g. Gently puN the two boards apart, taking care not to 
damage the interface connector pins. Often it is easi- 
er to begin at one end of the bovd and separate the 
connectors one at a time. 



NOTE 

With the Analog board out of the instrument, the 
Channel A and B bnc connectors are subject to dam- 
age. Care shotM be taken to prevent breaking the bnc 
adder connections. 



S. To remove the Display board (use following to access 
the seven-segment LEDs arKl annunciator LEDs). 

a. Repeat steps 1 through S above. 

b. Disconnect the single-pin harmonica connector, 
P1321. 

c. Remove the screws (4) that secure the Display 
board to the front partel (back). 

d. Carefully remove the Display board, pulling up and 
away from the bottom and lifting out. 



6. To replace the circuit boards, reverse the above 
procedure. 



Magnetic Latch Relays 

To prevent damage to these relays, do not remove them 
from the Analog circuit board unless absolutely necessary. If 
the relay contacts become noisy or the relay falls to operate, 
remove the relay from the circuit board. Remove the two 
relay hold down screws located on the rear of the Analog 
board and carefully remove the relay. 



Clean the circuit board contacts with a small brush and 
isopropyl alcohol. Do not use any solvent that may attack 
polycarbonates such as hydrocarbon chlorides, ketones, 
esters, etc. Do not use a cotton swab as small cotton fila- 
ments may remain on the contact area. 

Clean the contact firigers on ^ relay armature by lightly 
brushing the contacts with a brush dipped in isopropyl 
alcohol. 



To remove the relay armature from the relay, obtain a 
wire or tool with a diameter less than 0.040 Inch, such as a 
paper dip. Before removing the armature, mark the orienta- 
tion of the armature to the housing. Orientation is important 
for proper operation. Place the tool in the slot on the side of 
the housing and gently lift the relay armature. (See Fig.5-2.) 



Clean the interior of the relay, around the pole pieces, 
with isopropyl alcohol. The interior of the relay must be com- 
pletely dry before reinstalling the armature. Use air to dry 
excess alcohol from the housing. 



NOTE 

Do not spray contact dear)ers of any type on the re- 
lays or the board contacts. Any foreign material, in- 
ckjdkig Idyicants, can cause faiMty operation. 



5-3 




Maintenance — DC 510 



Cleaning Instructions 

This instrument should be cleaned only as often as oper- 
ating conditions require. Accumulation of dirt on compo- 
nents acts as an insulating blanket and prevents effici^t 
heat dissipation that can cause overheating and component 
breakdown. 



^ CAUTlOw"! 



Avoid the use of chemical cleaning agents that might 
leave a film or damage the plastic material used in this 
instrument. Use a nonresidue type of cleaner; prefer- 
ably. isopropyl alcohol or totally denatured ethyl alco- 
hol. Before using any other type of cleaner, consult 
your Tektronix Service Center or representative. 



Exterior. Loose dust accumulated on the front panel can 
be removed with a soft cloth or a small brush. Dirt that 
remains can be removed with a soft doth dampened with a 
mild detergent and water solution. Abrasive cleaners should 
not be us^. 



Interior. Dust in the interior of the instrument should be 
removed occasionally, due to its electrical conductivity un- 
der high humidity conditions. The best way to dean the inte- 
rior is to blow off the accumulated dust with dry, low 
pressure air then use a soft brush. If further cleaning is re- 
quired. use a mild detergent and water solution, flushing well 
with dean water. 




FI 9 . 5-2. Method of removing magnetic latch relay armature. 



Obtaining Replacement Parts 

Electrical and mechanical parts can be obtained through 
your local Tektronix Field Office or representative. However, 
many of the standard electronic components can be ob- 
tained from a local commercial source. Before purchasing or 
ord^ng parts from a source other than Tektronix, Inc., 
check the Replaceable Electrical Parts list for the proper 
value, rating, tolerance, and description. 




Do not clean the circuit board with water, air. or any 
solvent, unless the relays are removed first. Any dirt 
forced or carried under the contacts can cause inter- 
mittent operation. Circuit boards and components 
must be dry before applying power to prevent damage 
from electrical arcing. 



Ordering Parts 

When ordering replacement parts from Tektronix, Inc., it 
is important to indude all of the following information. 

1. Instrument type (include modification or option 
numbers). 

2. Instrument serial number. 



Drying can be accomplished with dry, low-pressure air or 
by placing in an oven at 40’C to 60’C for approximately 
four hours. 



3. A description of the part (if electrical, indude the com- 
ponent number). 



After making minor board repairs, cleaning is best ac- 
complished by carefully flaking or chipping the solder fhjx 
from the repaired area. 



Isopropyl alcohol can be used to clean major repairs to 
the circuit board; however, flush the board wen with clean, 
isopropyl alcohol. Make certain that resin or dirt is carefully 
removed frbm the board. 



4. Tektronix part number. 

Soldering Techniques 




To avoid electric shock hazard, disconnect the instru- 
ment from the power source before soldering. 
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The reliability and accuracy of this instrument can be 
maintained only if proper soldering techniques are used 
when repairing or replacing parts. General soldering tech- 
niques which apply to maintenance of any predsion elec- 
tronic equipment should be used when working on this 
instrument. Use only 60/40 rosin-core, electronic grade sol- 
der. The choice of soldering iron is determined by the repair 
to be made. 




The Analog board in the DC 510 is a multilayer type 
board with a conductive path laminated between the 
top and bottom board layers. AH soldering on this 
board should be dorte with extreme care to prevent 
breaking the connections to this conductive path. 
Only experienced maintenance personnel should at- 
tempt to repair this board. Do not allow solder or sol- 
der flux to How under printed circuit board relays. The 
printed circuit board is part of the relay contacts; h- 
termittent relay <^3eration can occur if the contacts are 
contaminated. 



When soldering on circuit boards or small wiring, use 
only a 15 watt, pertcil type soldering iron. A higher wattage 
soldering iron can cause the etched circuit wiring to sepa- 
rate from the board base material and melt the insulation 
from small wiring. Always keep the soldering iron tip proper- 
ly tinned to ensure the best heat transfer to the solder |oint. 
Apply only enough heat to remove the comporrent or to 
make a g<^ solder joint. To protect heat sensitive compo- 
nents. hold the component lead with a pair of bng-nose 
pliers between the component body and the solder joint. 
Use a solder removing wick to remove excess solder from 
connections or to clean circuit board pads. 



To remove In-line integrated circuits use an extracting 
t(X)l. This tcx)l is available from Tektrcxtix, Irw.; cxder 
Tektronix Part Number 003-0619-00. If ein extracting tool is 
not available, use care to avoid damaging the pins. Pull 
slowly and evenly on both ends of the integrated circuit. Try 
to avoid disengaging one end before the other end. 



Interconnecting Pine 

Several methods of interconnection, including square pin. 
are used to electricaly connect the circuit boards with the 
other boards and components. 



Several types of mating connectors are used for these 
interconnecting pins. The following information provides the 
removal and replacement procedure for the various inter- 
connecting methods. 



Square Pin Assemblies 

See Fig. 5-3. These pins are of various lengths. They are 
attached to each other with a plastic strip. To remove them 
simply unsolder from the circuit board. 

Bottom Entry and Side Entry Circuit Board Pin 
Sockets 

To remove or replace these sockets unsolder the pins 
from the circuit board. Use a vacuum or other type 
desoldering tool to remove excess solder. Use caution to 
prevent circuit board damage. See Fig. 5-4 for bottom entry 
socket example. 




»7i.oe 




2971.10 



Fig. 5-4. BoHotn entry circuit board pin socket. 

Muitipin Connectors 

The pin connectors used to connect the wires to the 
interconnecting pins are clamped to the ends of the wires. 
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To replace damaged multipin connectors, remove the old 
pin connector from the holder. Do this by inserting a scribe 
between the connector and the holder and prying the corv 
nector from the holder. Clamp the replacement connector to 
the wire. Reinstall the connector in the holder. 



If the individual end lead pin connectors are removed 
from the plastic holder, note the order of the individual wires 
for correct replacement in the holder. For proper replace- 
ment see Fig. 5-5. 




Fig. S-S. Orientation and disassembly of multipin connectors. 
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REAR INTERFACE CONNECTORS 



Introduction 

Refer to Fig. 5-6 for the foilowing. 



A slot between pins 21 and 22 on the rear connector 
Identifies this instrument as a member of the TM 5000 
counter family. Insert a barrier in the corresponding position 
of the power module jack to prevent noncompatible plug-ins 
from being used in that compartment. Consult the power 
module manual for further Information. 



Functions Available at Right Rear Interface 
Connector (PI 600) 

Pin 14A. External Clock Input — This input allows an exter- 
nal 1 , 5. or 1 0 MHz frequency standard to be used 
In place of the internal timebase. The Input is ac 
coupled and has a 1 kO input resistance. The 
peak-to-peak input voltage required Is >0.5 V. 



Pin 148. Prescale — When this available line Is held low, the 
counter automatically adjusts the displayed an- 
swer for use with a dlvide-by-16 prescaler In 
FREQ A. PERIOD A, RATIO B/A. and TOTALIZE 
A modes (<1 TTL load). 



Pin 15A. 10 MHz Clock Out Ground — This terminal is the 
ground return for the clock input-output signals. 



Pin 1SB. 10 MHz Clock Out — This available output line will 
drive one TTL load. This line Is not intended to 
drive large capacitance loads and cable length 
should be kept to a minimum. 



Pin 26A. Reset Input — When this line Is set low, the current 
measurement process is aborted for all selected 
functions and causes all digits in the display to 
read 8.8.8.8.8.6.8.8.8. All eight annunciators (and 
push buttons) are also illuminated. When this line 
is set high, a new measurement process is initiat- 
ed for the selected FUNCTION and operating con- 
ditions. (CMOS ''IL <1.5 V and ''IH >3.5 V with a 
minimum pulse width of approximately 10 ms.) 
When not used, the line is in the high state. 



OUTPUT «t 
I'^UT 


PIN 

B 




PIN 

A 


OUTPUT OR 
INPUT 




28 




28 


ARMING INPUT 
GROUND 




27 




27 


ARMING INPUT 




26 




26 


RESET INPUT 




25 




25 






24 




24 






23 


BARRIER 

SLOT 


23 






22 


22 






21 




21 






20 




20 






19 




19 






18 




18 






17 




17 






18 




16 




IflHHz CLOCK OUT 


IS 




15 


10MH* CLOCK OUT 
GROUND 


PRESCAte 


14 




14 


EXTERNAL CLOCK 
INPUT 




13 




13 




♦33. SV OC 


12 




12 


♦33. SV OC 


COLLECTOR LEAD OF 
PNP SERIES PASS 


11 




11 


BASE LEAD OF 
PNP SERIES PASS 




10 






EMITTER LEAD OF 
PNP SERIES PASS 


i33.5V COmON 


S 




9 


433.5V COMMON 


-53. SV DC 


8 




8 


-33.5V DC 


CaiECTOR LEAD OF 
NPN SERIES PASS 


7 


TH 500 
BARRIER 
SLOT 


7 


EMITTER LEAD OF 
NPN SERIES PASS 




6 




6 


BASE LEAD OF 
NPN SERIES PASS 




5 




5 




♦n.SV COMMON 


4 




4 


♦II.SV COMMON 


♦n.SV COMMON 


3 


REAR 

VIEV 

OF 

PLUC-IN 


3 


♦11.5V COMMON 


♦ii.sv OC 


2 


2 


♦11. SV DC 




1 


1 





3»&2.09 



Fig. S-e. Right rear inlerlsce connector aetignmertls. 
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Pin 27A. Arming input — This terminal is normaliy at a TTL 
high ievel. When pulied to a TTL iow state with a 
TTL signal or transistor collector, the counter is 
prevented from making a measurement untH the 
input goes to a TTL high state. When this input is 
routed to the rear interface it is dc coupled to the 
front panel arm sign^. (''H > 2.4 V, ''L <0.4 V 
approximately 2 TTL loads). 



Pin 28A. Arming Input Ground — This terminal is the ground 
return for the rear interface arming input signal. 



Functions Available at Left Rear Interface 
Connector (P1820) 

Refer to Fig. 5-7 for connector assignments. 



OUTPUT OR 
INPUT 


PIN 

B 




PIN 

A 


OUTPUT OR 
INPUT 


*33. sv re 


12 


TT1 508 
BARRIER 
SLOT 


12 


*33. SV re 


COLLECTOR LEAO OF 
PNP SERIES PASS 


11 


n 


BASE LEAO OF 
PNP SERIES PASS 




10 


10 


EMITTER LEAO OF 
PNP SERIES PASS 


i33.5V COrftON 


9 


e 


*33. sv COHHON 


-33. SV re 


8 


8 


-33.5V re 


COLLECTOR LEAD OF 
NPN SERIES PASS 


7 


7 


EMITTER LEAO OF 
NPN SERIES PASS 




6 


REAR 

VIEW 

OF 

PLUG- IN 


6 


BASE LEAO OF 
NPN SERIES PASS 




5 


5 




*1I.5V COHHON 


4 


4 


*II.5V C0M1WN 


*11 .sv COttON 


3 


3 


♦11.5V COHHON 


♦ 11 . sv re 


2 


2 


*1 1 . SV DC 




1 


1 





UM.10 



Fig. 5*7. Left reer interface connector assignments. 



DIAGNOSTICS 



Introduction 

The following information is intended to aid in the diagno- 
sis and repair of a malfunctioning instrument. With power-on 
Self Test. Signature analysis checks, and other 
troubleshooting data, the qualified service personnel will be 
able to verify proper operation or detect malfunction in this 
Instrument. 



Not all of the instrument faults may be isolated by this 
information or indicated by the Instrument s built-in seif test 
features. The service personnel should then refer to the 
Theory of Operation section, in this manual for a better un- 
derstanding of the circuit details. 

Equipment Required 

The recommended diagnostic tests require the followir>g 
equipment or equivalent. 



Data analyzer. TEKTRONIX type SA 501 or type 308 
Data Analyzer (for signature analysis) 

Digital counter. TEKTRONIX type DC 503A (for time- 
base frequency checks) 



Digital multimeter. TEKTRONIX type DM 501 A (for 
checking power supplies) 



Also refer to the equipment list in the Calibration section 
of this manual for suggestions on oscilloscope systems, 
probes, adapters, terminations and other equipment that 
may be useful for troubleshooting purposes. 



Adjustment and Test Point Locations 

When locating adjustable components and test points, 
refer to the Adjustment and Setups Location in the pullout 
pages of this manual. 

Self Test 

The DC 510 has two modes of self test. The automatic 
test sequer>ce at power on and the TEST function selected 
by the front panel TEST button. 



The automatic test sequence at power-on (Power On 
Self Test) is initiated each time the power is applied to the 
instrument. The microprocessor sequences through special 
data patterns to test the operation of the circuits in the in- 
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strument. At power-on, after the microprocessor reset line 
has been released, the following tests are performed; 

1 , The display (time slot generator, diagram 10) is reset 
to the most significant digit (digit to extreme left) and a 0 
readout is displayed. 



2. The RAM is tested by writing a known bit pattern into 
the RAM and reading it back. Each byte in the RAM is veri- 
fied, If any byte does not verify, the RAM test error code is 
displayed on the front panel and the test sequerKe stops. 
The patterns written are FF, AA. 55, 00 (hexidecimal) in suc- 
cession leaving the RAM cleared when the test is finished. If 
this test is not successfully completed, the proper error 
code is displayed and the self test sequence stops. 

3. The ROM's are checked for proper checksums. If any 
of these tests fall, the power on self test sequence is 
stopped and the proper error code is displayed. The order of 
the RAM and ROM test is given in Table 5-2. 



Table 5-2 

RAM & ROM Test Sequence 
(DC 510 Placement and Checksum) 



RAM 


$0000 - S007F 




$0400-$04FF 


ROM 


' S0800-$OFFF 




$1000-$1FFF 



4. Next, the automatic test sequence sets the instru- 
ment gating to the RATIO B/A function. 



5. The serial I/O data loop is checked next, by wnting 
out a data pattern to the serial-to-parailel shift registers. The 
data pattern is read back through the parallei-to-serial shift 
registers. If the data are correct, the power-on sequence 
continues. If the data are not correct, the error code for this 
test is displayed and the test sequence stops. This test 
checks the shift registers and the data path, tncludir>g the 
serial clock but does not check the Input or output stages of 
the shift registers or the latch control lines. Troubleshooting 
of the serial I/O loop is best accomplished using signature 
analysis. 

6. The next test is the counter integrity test. This test 
first resets the Instrument's Chanriel A and Channel B accu- 
mulators by pulsing the MR (master reset) line. It then 
checks each of the tested counter stages to verify that all 
bits are reset. If any bits are not reset, the proper erro r code 
is displayed and the test sequence stops. Next, the GATE 
signal, (diagram 3) is asserted. The instrument then inputs 
counts to the accumulators. These counts are generated by 
changing the trigger levels for both Channel A and Channel 



B using the D/A converters. The 0/A converter level 
changes (cycles) from Its current setting to +2.0 V then to 
-2.0 V and back to +2.0 V. This cycle represents one 
count if the Channel A and Channel B input voltages are 
within this voltage range and the ARM signal, (diagram 6) is 
in the high state. 



After each cycle or set of cycles, the accumulators are 
read and checked to see if the proper count has been 
reached. If a count greater than or equal to the proper count 
has not been accumulated, the error code for that accumu- 
lator stage is displayed and the self test sequence stops. 

An improper count might occur because of a bad counter 
chip, a bad readout chip, or a disconnected cable. 



NOTE 

The signal path starts at the D/A converters and the 
cyde must pass through the amplifiers, gating, and 
the accumulators. A first bit error (320, 330) may indi- 
cate an amdifier. FET or Schmitt error. 



7. If the counter integrity test fails for any of the de- 
scribed reasons, the D/A converters will be set to -2 V. 
The gating (diagram 3). remains in the RATIO B/A function 
and by applying a signal, that crosses the -2V Trigger 
level settings, to the appropriate channel input, the service 
personnel can trace this signal through the amplifier, gating, 
and accumulator circuits. Also refer to Table 6-2 in the 
pullout pages. 



TEST Function 

The TEST function from the front panel Is similar to the 
Power On Self Test sequence with one exception. The RAM 
test is not executed, thereby preventing the instrument's 
settings from being lost while In the TEST function. 

TROUBLESHOOTING 

The following is a general troubleshooting procedure to 
use when the instrument malfunctions. 

First, verify that the instmment is property connected to 
the appropriate power module and that this power module Is 
operable. Then refer to Fig. 6-5. General Troubleshooting 
Flowchart, in the puikxit pages. This flowchart is a guide for 
qualified service personnel to locate various areas of circuit- 
ry. depending on the instrument symptoms. It may also refer 
the service personnel to the following signature analysis 
procedure. 
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SIGNATURE ANALYSIS Refer to Fig. 5-8 for tne following. 



Introduction 

The OC 51 0 was designed to be compatible with two sig- 
nature analysis methods. 



Internal signature analysis — this is a microprocessor 
driven pattern generator contained in the ROM. This meth- 
od will only work when the kernel microprocessor and its 
associated ROM. RAM. and connections are functional. 



Kernel signature analysis — this requires the use of an 
external kernel test service kit (Tektronix part rujmber 067- 
1007-00). This method allows qualified service personnel to 
test and isolate problems in the kernel of the instrument. 



Internal Signature Analysis 

The internal signature analysis mode is entered at power- 
on by pressing the CHANNEL A TERM button (500) as 
power is applied. This mode will rwt operate if the instru- 
ment fails the power on RAM test. Refer to Figs. 8-6, 8-7, 8- 
8, and 8-9 in the pullout pages, for the internal signatures 
setup information for each circuit board. 



In the internal signature analysis mode, the serial loop is 
most easily diagnosed. The START, STOP, and CLOCK 
edge polarities must be properly set as shown on the appro- 
priate signature diagram. When the instrument is in this 
mode, all segments and annunciators in the display are 
lighted, with the extreme left digit brighter than the other 
digits. The pushbuttons are also lighted. 



To exit the Internal Signature Analysis mode, the instru- 
ment must be powered down and then powered up. 



Kernel Signature Analysis 




The Digital board microprocessor, U1301, isrermved 
(observing proper static handling procedures) before 
making the kerne! test. 



The kernel signature analysis mode is used to diagnose 
problems that prevent the microprocessor kernel circuitry 
from functioning properly. It is used with a signature analyz- 
er to verify signatures in the kerr>el circuitry. 



Make certain the power module power is off when con- 
necting this service kit to the instrument. Then, connect 
J1002 and J1003 of the Kernel Test board to J1210 and 
J1211 on the instrument Digital board (A16). respectively, 
using the cables and square pin adapters provided with the 
kit. Make sure that the cables do not get twisted. Connect 
the START, STOP, CLOCK, and GROUND connections of 
the analyzer to the test points as indicated on the appropri- 
ate Kernel Signature (Fig. 8-10) in the pullout pages. Also 
make sure that the START. STOP, and CLOCK polarities 
have been properly selected on the analyzer. 



In troubleshooting the kernel, the following information 
may be helpful. 



Two physically adjacent points having the same signa- 
ture, whether one or both are incorrect, may indicate they 
are shorted together. 



A point with 0000 signature is grounded, or in a low 
state. A point with the -i-5 V signature (noted on each signa- 
ture diagram) may be opened or the driving node may be 
stuck in the high state. The point might also be shorted to 
-*-5V. 

Selected Components (R1307 and R1326) 

Refer to diagram 2 (board A12) in the pullout pages for 
the following. 



If IC's U1310 and U1330 (M234 Type) are replaced and 
the input sensitivity (50 R) is found to exceed 57 mV peak- 
to-peak at 100 MHz (25°C ambient temperature), the fol- 
lowing procedure is recommended. 



NOTE 

If IC's U1310 and U1330 (M234) should have to be 
replaced, the input sensitivity is unlikely to vary. 



The values of selected resistors, R1307 and R1326 
(nominal value of 1.4 k(2 each) may be changed to alter the 
input sensitivity for channels A and B respectively. 



If the instrument requires more than a 57 mV peak-to- 
peak signal to trigger it, the resistance values of R1307 and 
R1326 will need to increase. The sensitivity will change ap- 
proximately 10 mV peak-to-peak for each 500 R of resis- 
tance change. See the Specification section of this manual 
for the input sensitivity limits. 
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OPTIONS 



Your instrument may be equipped witb one or more instrument options or option^ accessories. A brief description of 
each instrument option is given below. For further information on instrument options or optional accessories, see your 
Tektronix Catalog or contact your Tektronix Reid Office. If additional options are made available for this instrument, they may 
be described in a Change Infonnation insert at the back of this manual or in this section. 



OPTION 01 

Replaces the standard 10 MHz oscillator with a self contairted. proportional temperature^troHed oven oscillator for 
Increased accuracy and stability. Information relative to Option 01 can be found on schematic , and in the Specification, 
Calibration, and Theory of Operation sections. 
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REPLACEABLE 
ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 



Section 7— DC 510 



R«plac*m«nt parts are avallabia from or through your local 
Tahtronix. IrK. Plaid OHIca or rapraaantativa 

Changaa to Takironix Inatrumanta ara somatimaa mada to 
accommodata improvad componanta aa thay bacoma avallabia, 
and to giva you tha banatit of tha lataat circuit improvamanis 
davalopad In our anglr>aarlrtg dapartmant. It laiharaforaimpor* 
tant, whan ordaring parts, to Induda tha following Information In 
your ordar: Part numbar. Inatrumant typa or numbar, aarlal 
numbar, and modification number If applicabla. 

If a part you have ordered has bean replaced with a new or 
improvad part, your local TahtronlK. Inc. HaldOtlicaor rapraaart* 
tativa will contact you concerning any change In part numbar. 

Change Information, If any. Is located at tha rear of this 
manual. 



LIST OF ASSEMBLIES 

A llsi Of aaaembiiaa can be found at tha beginning of tha 
Electrical Parta List. Thaaasambliat ara Hated In numerical ordar. 
Whan thacomplala component number of a part is known, this list 
will Identify the aaaembly In which tha part Is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Coda Numbar to Manufacturer index for the 
Electrical Part! Ust li located immediately after this page. The 
Croas Index provides codas, names and addresses, of manufac- 
turers of comporranls Hated in the Electrical Parts List. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Y1.1. 



COMPONENT NUMBER (column one of the 
Electrical Parte Uet) 



A numbering method has bean used to Identify sssamblias. 
subassemblies and parts. Examplas of this numbering method 
and lypictf axpanslona ara illustrated by the following: 



Exam plea. 

A23R1234 



component numbar 
A23 R1234 



AssamMy^ughb^ 



Circuit number 



Read: neaiater 1234 ol Aaaambly 23 



Exampta b. 

A23A2Rt234 
Aaaambly 



component number 
A23 A2 R1234 



Raed: Realalor 1234 of eubaaaambly 2 of Aaaembly 23 



Only the circuit number will appear on the diagrams and 
circuit board llluatratlona. Each diagram and circuit board 
Illustration la dearly marked with the aaaambly numbar. 
Assembly numbers ara also marked on the mechadeal exploded 
views located in the Mechanical Parts Ust. Tha component 
numbar la obtained by adding tha assembly numbar prafixtotha 
circuit numbar. 

The Gectrical Pans Ust la divided and arranged by 
aaaembiiea In numerical aequenca (a.g.. assembly A1 with Its 
subassemblies and parts, precedes assembly A2 with its aub- 
asaembiiea and parts). 

Chasala-mouritad parts have no aaaambly numbar prefix 
and ara located at tha ar>d of tha Qactrical Parta List. 



TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

Indicaiaa part numbar to be used whan ordering raplaca- 
manl part from TaMronIx. 



SERIAL/MODEL NO. (columns three and four 
of the Electrical Paris List) 

Column three (3) indlcataa tha aarlal numbar at which tha 
part was first used Column lour (4) Indicatealheaerlal number at 
which the part was removed. No aerial numbar entered indlcataa 
part is good for all serial numbers. 



NAME A DESCRIPTION (column five of the 
Electrical Parts Ust) 

In tha Parta List, an Item Name la aaparalad from tha 
description by a colon (:). Bacausa of apace limitations, an Item 
Name may somatimaa appear aa Irtcomplals. For further Item 
Name Identification, the U.S. Federal Cataloging Handbook HS>1 
can be ulllizad where possible. 



MFR. CODE (column six of the Electrical Parta 
Ust) 

I ndicatas tha coda number of the aclual manuf aeturer of the 
pari. (Coda to name and addraaa croaa rafarane# can be found 
Immadlataly after this page.) 



MFR. PART NUMBER (column seven of fhe 
Electrical Parts Ust) 

Indlcataa actual manufacturara part numbar. 
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CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code Manufacturer 



Address 



City, State. Zip 



OOOID 

00779 

01121 

0129S 

03S08 



03688 

04222 

04713 

07263 

11532 

14433 

18324 

22526 

24546 

24931 

27014 

32997 

33096 

34576 

50434 

50522 

51642 

51984 



52262 

52648 

53184 

55210 

55576 

55680 

56269 

71400 



72982 

73138 

74970 

75042 



76493 

80009 

91293 

91637 



G 6 B HICBOCIICUITS 
AMP, INC. 

ALUN'BRAOLEY COKPAMV 

TEXAS INSTKUMBHTS , INC., SEMICOKOUCTOB 

CBOUP 

GBNEBAL EUCTtlC COMPANY, SOU -CONDUCTOR 

PRODUCTS DEPARTMENT 

KDI PYROPILM CORPORATION 

AVX CERAMICS, DIVISION OF AVX CORP. 

MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 

PAIRC8ILD SEMICONDUCTOR, A DIV. OP 

FAIRCHILD CAMERA AND INSTRUMENT CORP. 

TELEDYNE RELAYS 

ITT SEMICONDUCTORS 

SICNETICS CORP. 

BERG ELECTRONICS, INC. 

CORNING CLASS WORKS, EUCTROHIC 
COMPONENTS DIVISION 
SPECIALITY CONNECTOR CO., INC. 

NATIONAL SEMICONDUCTOR CORP. 

BOURNS, INC., TRIMPOT PRODUCTS DIV. 
COLORADO CRYSTAL CORPORATION 
ROCKWELL INTERNATIONAL CORP. 

ELECTRONIC DEVICES DIVISION 
HEWLETT-PACKARD COMPANY 
MONSANTO CO., ELECTRONIC SPECIAL 
PRODUCTS 

CENTRE ENCIHEBRING INC. 

NEC AMERICA INC. RADIO AND 
TRANSMISSION DIV. 

B AND B ELECTRONICS, INC., DBA MICRO 

COMPONENTS ASSOCIATES 

PLESSEY SEMICONDUCTORS 

XCITON CORPORATION 

CETTIG ENG. AND MFC. COMPANY 

SYNERTEX 

NICKICON/AMERICA/CORP. 

SPRAGUE ELECTRIC CO. 

BUSSMAN MFC., DIVISION OF MCGRAW- 
EDISOR CO. 

ERIE TSCBROLOCICAL PRODUCTS, INC. 

BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 
JORMS(HI, E. F., CO. 

TRW ELECTRONIC COMPONENTS, IRC FIXED 
RESISTORS, PHILADELPHU DIVISION 
BELL INDUSTRIES, INC., 

MILLER, J. W., DIV. 

TEKTRONIX, INC. 

JOHAHSOH MFC. COMPANY 
DALE ELECTRONICS, INC. 



2000 W I4TB STREET 

P 0 BOX 3608 

1201 2ND STREET SOUTH 

P 0 BOX 5012, 13500 N CENTRAL 

EXPRESSWAY 



464 ELLIS STREET 
3155 W EL SEGUNDO BLVD. 

3301 ELECTRONICS WAY 
P 0 BOX 3049 
811 8. ARQUES 
YOUK EXPRESSWAY 

550 HIGH STREET 
2620 ENDRESS PLACE 
2900 SEMICONDUCTOR DR. 

1200 COLUMBU AVB. 

2303 W BTH STREET 

3310 HIRALBKA AVE. 

640 PAGE HILL ROAD 

3400 HILLVIEW AVENUE 
2820 E COLLEGE AVENUE 

2990 TELESTAR CT. SUITE 212 

202 B STEVENS ST., SUITE 6 
1641 KAISER 
5 HEMLOCK STREET 
PO BOX 85, OFF ROUTE 45 
3050 CORONADO DR 
6435 N PROESEL AVENUE 
87 MARSHALL ST. 

2536 W. UNIVERSITY ST. 

644 W. 12TH ST. 

2500 HARBOR BLVD. 

299 lOTH AVE. S. W. 

401 N. BROAD ST. 

19070 REYES AVE., P 0 BOX 5825 
P 0 BOX 500 
P 0 BOX 329 
P. 0. BOX 609 



TEMPE, AZ 85281 
HARRISBURG, PA 17105 
HILWAOXEE, HI 53204 

DALLAS, TX 75222 

SYRACUSE, NY 13201 
WBIPPANY, NJ 07981 
MYRTLE BEACH, SC 29577 
PHOENIX, AZ 85036 

MOUNTAIN VIEW, CA 94042 
HAWTHORNE, CA 90250 

WEST PAUt BEACH, FL 33402 
SUNNYVAU, CA 94086 
NEW CUMBERLAND, PA 17070 

BRADFORD. PA 16701 
GREENWOOD, IN 46142 
SANTA CURA, CA 95051 
RIVERSIDE, CA 92507 
LOVELAND, CO 80537 

ANAHEIM, CA 92803 
PALO ALTO, CA 94304 

PALO ALTO, CA 94304 
STATE COLLEGE, PA 16601 

FALLS CHURCH, VA 22042 

SANTA ANA, CA 92707 
IRVINE, CA 92714 
UTBAM, NY 12110 
SPRING MILLS, PA 16875 
SANTA CLARA, CA 95051 
CHICAGO, IL 60645 
NORTH ADAMS, HA 01247 

ST. LOUIS. HO 63107 
ERIE, PA 16512 
FULLERTON, CA 92634 
WASECA, HN 56093 

PHILADELPHIA, PA 19108 

COMPTON, CA 90224 
BEAVERTON, OR 97077 
BOONTON, NJ 07005 
COLUMBUS, NE 68601 



ELECTRONICS PARE 
60 8 JEFFERSON ROAD 
P 0 BOX 867, 19TH AVE. SOUTH 
5005 8 MCDOWELL RD.PO BOX 20923 
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Component No. 



Tektronix Serial/Model No. 
Part No. Eft Dscont 



Name & Description 



Mfr 

Code Mfr Part Number 



AIO 


670-6993-<l0 


CXT BOARD ASSYrDISPLAY 


80009 


670-6993-00 


A12 


670-6994-00 


CKT BOARD ASSYrANALOG 


80009 


670-6994-00 


A16 


670-6993-00 


err BOARD ASSY: DIGITAL 


80009 


670-6995-00 


A18 


670-6996-00 


CKT BOARD ASSY : AUXILIARY 


80009 


670-6996-00 


A18 


670-6997-00 


(STANDARD ONLY) 

CKT BOARD ASSY:AUX1LIABY W/OVEN 


80009 


670-6997-00 


AlO 

A10C1321 


281-0763-00 


(OPTION 01 ONLY) 

CKT BOARD ASSY;D1SPUY 
CAP.,FXD,CER Dt:100PF,5Z,100V 


51642 


G1710100X5P101J 


AlODSIOOl 


150-1053-00 


LAMP, LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


NAN 4610A 


A10DSI002 


150-1053-00 


LAMP, LED RDOUT: ORANGE, 7 SEG.0.4 DIGIT 


50522 


KAN 4610A 


A10DSI003 


150-1053-00 


LAHP.LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


HAN 4610A 


AI0DS1004 


150-1031-00 


LT EMITTING DIO:RED.650NH,40MA MAX 


53184 


XC209R 


AIODSIOOS 


150-1031-00 


LT EMITTING DIO:RED,650HM,40HA MAX 


53184 


XC209R 


AlODSllOl 


150-1053-00 


LAMP, LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


MAN 4610A 


AI0DS1102 


150-1053-00 


LAMP, LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


HAN 4610A 


AI0DS1103 


150-1053-00 


LAMP, LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


HAN 4610A 


AlODSUOA 


150-1031-00 


LT EMITTING DtO:RED,650NH,40HA MAX 


53184 


XC209R 


AlODSlllI 


150-1043-00 


LT EMITTING DIO;R£D,20MA, 5V 


50522 


MV5774C 


AI0DSUI2 


150-1043-00 


LT EMITTING DIO : RED, 20HA , 5V 


50522 


HV5774C 


AI0DS11)3 


150-1043-00 


LT EMITTING DIO:R£D, 20HA,5V 


50522 


MV5774C 


AtODSlllA 


150-1043-00 


LT EMITTING DIO:RED,20HA,5V 


50522 


MV5774C 


A10DS113I 


150-1043-00 


LT EHITTING DIO;RED,20HA,5V 


50522 


HV5774C 


A10DS1132 


150-1043-00 


LT EMITTING DIO:RED,20HA,5V 


50522 


MV5774C 


A10DSU33 


150-1043-00 


LT EHITTING DIO:R£D,20HA,5V 


50522 


MV5774C 


A10DS113A 


150-1043-00 


LT EMITTING DIO:RED,20MA,5V 


50522 


MV5774C 


A10DS1201 


150-1053-00 


LAHP.LED RDOUT: ORANGE, 7 SEG.0.4 DIGIT 


50522 


HAN 4610A 


AI0PS1202 


150-1053-00 


LAHP.LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


HAN 4610A 


A10DSI203 


150-1031-00 


LT EHITTING DIO:RED,650NH,40HA HAX 


53184 


XC209R 


A10DSI211 


150-1043-00 


LT EHITTING DI0:RED,20HA,5V 


50522 


MV5774C 


A10DS1213 


150-1043-00 


LT EHITTING DIO:RED,20HA,5V 


50522 


HV5774C 


A10DSt214 


150-1043-00 


LT EMITTING DIO: RED, 20HA , 5V 


50522 


MV5774C 


A10DS1221 


150-1043-00 


LT EMITTING DIO: RED , 20HA , 5V 


50522 


HV5774C 


A10DS1222 


150-1043-00 


LT EHITTING DIO:R£D,20HA,5V 


50522 


HV5774C 


A10DSI223 


150-1043-00 


LT EMITTING D10:R£D, 20HA.5V 


50522 


MV5774C 


A10DSt224 


150-1043-00 


LT EMITTING DIO:RED,20HA,5V 


50522 


MV5774C 


A10DS1231 


150-1043-00 


LT EHITTING 0I0:R£D,20HA,5V 


50522 


MV5774C 


A10D81232 


150-1043-00 


LT EHITTING DlO:RED, 20HA.5V 


50522 


MV5774C 


A10DSt233 


150-104 3-00 


IT EHITTING DIO:RED,20HA,5V 


50522 


MV5774C 


AI0D81236 


150-1043-00 


LT EHITTING D10:RED, 20HA.5V 


50522 


HV5774L 


A10D81301 


150-1053-00 


LAHP.LED RDOUT: ORANGE, 7 SEC, 0.4 DIGIT 


50522 


HAN 4610A 


A10D81302 


150-1031-00 


LT EMITTING DIO:RED,650NH,40HA HAX 


53184 


XC209R 


A10DS1303 


150-1031-00 


LT EMITTING DIO;RED,650NH,40MA HAX 


53184 


XC209R 


A10DS1304 


150-1031-00 


LT EMITTING 010:RED.650NM,40HA HAX 


53184 


XC209R 


AI0D81306 


150-1031-00 


LT EMITTING DIO:RED,650NH,40MA HAX 


53184 


XC209K 


AI0DS13II 


150-1043-00 


LT EMITTING DIO: RED.20HA.5V 


50522 


MV5774C 


AlODSt313 


150-1043-00 


LT EMITTING DI0:RED,20HA,5V 


50522 


HV5774C 


A10D8131A 


150-1043-00 


LT EMITTING DI0:R£D,20MA,5V 


50522 


HV5774C 


A10DS1321 


150-1043-00 


LT EHITTINC DI0:R£D,20HA.5V 


50522 


MV5774C 


AIODS1323 


150-1043-00 


LT EMITTING DIO:ReD,20HA.5V 


50522 


HV5774C 


A10DS1323 


150-1031-00 


LT EMITTING DIO:RED,650NH,40KA HAX 


53184 


XC209R 


AIOOS1331 


150-1043-00 


LT EHITTINC DIO:RED,20MA,5V 


50522 


HV5774C 


A10DSI332 


150-1043-00 


LT EMITTING DtO:R£D,20HA,5V 


50522 


HV5774C 


AIODSI333 


150-1043-00 


LT EHITTINC D10:R£D,20HA,5V 


50522 


MV5774C 


AIOPIOOI 


131-1934-00 


TERM. SET,PIN:1 X 36,0.1 CTR.0.9 L 


22526 


65539-001 
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Replaceable Electrical Parts— DC 510 



Tektronix 

Component No. Part No. 


Serial/Model No. 
EfI Oscont 


Name & Description 


Mfr 

Code 


A1OP10O2 


131-1936-00 






TEBK. SET.PIN:! X 36.0.1 CTR,0.9 L 


22526 


A10P132I 


131-1934-00 






TERM. SET,PIK:1 X 36,0.1 CTR.0.9 L 


22526 


A10Q1121 


151-0254-00 






TRANSISTOR: SILICON, NPN 


0350S 


AIOqll22 


151-0254-00 






TRANSISTOR: SILICON. NPN 


03506 


A10QI123 


151-0256-00 






TRANSISTOR: SILICON. NPN 


03506 


A10Q1124 


151-0254-00 






TRANSISTOR: SILICW, NPN 


03506 


A10Q1125 


151-0254-00 






TRANSISTOR; SILICON, NPN 


03506 


A10Q1126 


151-0254-00 






TRANSISTOR ; SILICON , NPN 


03506 


A10Q1127 


151-0254-00 






TRANSISTOR: SILICON, NPN 


03506 


A10Q1221 


151-0254-00 






TRANSISTOR: SILICON, NPN 


03506 


A10Q1222 


151-0254-00 






TRANSISTOR : SILICON , NPN 


03508 


AIOR1321 


315-0103-00 






RES. .FXO.CMPSN: lOK OUH,5X,0.25W 


01121 


AlOSUll 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:HOHENTARY 


60009 


AlOStlll 


263-0019-35 


8010240 




SWITCH, PB ASSY :H(WENT ARY 


60009 


A10S1U2 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:NOHEKTARY 


60009 


A10S1112 


263-0019-35 


8010240 




SWITCH, ?B ASSY:H(M£HTARY 


80009 


A10S1113 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:HOHENTARY 


80009 


A10S1U3 


263-0019-35 


8010240 




SWITCH, PB ASSY:HOHENTARY 


60009 


Atosnu 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:HOHEHTARY 


80009 


Alosnu 


263-0019-35 


8010240 




SWITCH, PB ASSY:HOIENTARY 


60009 


AI0SM3I 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:MOHENTARY 


80009 


A10S1131 


263-0019-35 


8010240 




SWITCH, PB ASSY:HaiEHTARY 


60009 


A10S1132 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:«OMENTARY 


60009 


A10SI132 


263-0019-35 


8010240 




SWITCH, PB ASSY;H«1ENTARY 


60009 


AI0S1133 


263-0019-01 


8010100 


8010239 


ACTR ASSY.PB:H(»(ENTARY 


80009 


AI0SI133 


263-0019-35 


8010240 




SWITCH, PB ASSY:HOHENTARY 


80009 


AI0S1134 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB: MOMENTARY 


80009 


A10S1134 


263-0019-35 


BOI0240 




SWITCH, PB ASSY; MOMENTARY 


60009 


A10S1211 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:KOHENTARY 


80009 


Aiosmi 


263-0019-35 


8010240 




SWITCH, PB ASSY;HaiEHTARY 


60009 


A10SI212 


263-0019-03 


BOtOlOO 


8010239 


ACTR ASSY,PB:MOHENTARY 


80009 


A10SI212 


263-0019-38 


8010240 




SWITCH PB ASSY; MOMENTARY 


80009 


AI0SI213 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:HOM£HTARY 


80009 


A10S1213 


263-0019-35 


8010240 




SWITCH, PB ASSY:MOKENTARY 


80009 


A10SI2U> 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB;HOMENTARY 


80009 


A10S1214 


263-0019-35 


8010240 




SWITCH, PB ASSY;HO!EKTARY 


80009 


A10S122I 


263-0019-01 


BOtOlOO 


8010239 


ACTR ASSy,PB:HOHENTARY 


80009 


AI0S122I 


263-0019-35 


8010240 




SWITCH, PB ASSY;MCmENTARY 


80009 


A10SI222 


263-0019-01 


BOlOlOO 


8010239 


ACTR ASSY,PB:MOMENTARY 


80009 


A10SI222 


263-0019-35 


8010240 




SWITCH, PB ASSY;H(MEHTARY 


80009 


A10S1223 


263-0019-01 


BOlOlOO 


8010239 


ACTR ASSy,PB:NOMENTARY 


80009 


A10S1223 


263-0019-35 


8010240 




SWITCH, PB ASSY:MOHENTARY 


80009 


AI0S1224 


263-0019-01 


BOlOlOO 


8010239 


ACTR ASSY,PB:MOHENTARY 


60009 


A10SI224 


263-0019-35 


8010240 




SWITCH, PB ASSy;HOHENTARY 


80009 


A10S123I 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:HOMENTARY 


80009 


AI0SI23I 


263-0019-35 


8010240 




SWITCH, PB ASSy:HmENTARY 


80009 


A10SI232 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:HOMENTARY 


80009 


A10SI232 


263-0019-35 


8010240 




SWITCH, PB ASSY:H(mEHTARY 


80009 


AI08I233 


263-0019-01 


BOlOlOO 


8010239 


ACTR ASSY,PB:M(MENTARY 


80009 


A10SI233 


263-0019-35 


8010240 




SWITCH, PB ASSY:MOHENTARY 


80009 


A10S1234 


263-0019-01 


BOlOlOO 


8010239 


ACTR ASSY,PB:HOMENTARY 


80009 


AI0S1234 


263-0019-35 


8010240 




SWITCH, PB ASSY;MOMEKTARY 


80009 


A10SI3II 


263-0019-01 


BOlOlOO 


8010239 


ACTR ASSy,PB:MOHEtrrARY 


60009 


A10S13U 


263-0019-35 


8010240 




SWITCH, PB ASSY: MOMENTARY 


80009 


A10S1312 


263-0019-30 


BOlOlOO 


8010239 


SWITCH, PB ASSY: MOMENTARY 


80009 


A10S1312 


263-0019-35 


8010240 




SWITCH, PB ASSY:MOMENTARY 


80009 


A10S13I3 


263-0019-01 


BOtOlOO 


8010239 


ACTR ASSY,PB:MOMENTARY 


80009 



Mfr Part Number 



6SS39-0U1 

65539-001 

X3&L3118 

X38L3118 

X38L3118 

X38L3118 

X3BL311B 

X3BL3U8 

X3B1.3118 

X3B1.3118 

X381.311B 

081035 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263r0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-03 

263-0019-38 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-01 

263-0019-35 

263-0019-35 

263-0019-35 

263-0019-01 
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R«placeabl« Elactrical Parts — DC 510 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A10S1313 


263-0019-35 


8010240 




SWITCH, PB ASSYiMMENTABY 


80009 


263-0019-35 


A10S13U 


263-0019-01 


BOtOlOO 


8010239 


ACTR ASSY,PB:HOK£NTARY 


80009 


263-0019-01 


A10S13I4 


263-0019-35 


8010240 




SWITCH, PB ASSYrHOMEKTARY 


80009 


263-0019-35 


A1081321 


263-0019-01 


8010100 


94 

o 

e 

■Q 


ACTR ASSY,PB:H{meNTARy 


80009 


263-0019-01 


AtOS1321 


263-0019-35 


8010240 




SWITCH, PB ASSy:HOHEHTAEY 


80009 


263-0019-35 


A10S1322 


263-0019-03 


8010100 


8010239 


ACTR ASSY,P8:H0HEKTARV 


60009 


263-0019-03 


A10S1322 


263-0019-36 


8010240 




SWITCH P8 ASSY;K<WEHTARY 


80009 


263-0019-38 


A1081323 


263-0019-01 


8010100 


8010239 


ACTR ASSy,PB:HOHENTARY 


80009 


263-0019-01 


A10S1323 


263-0019-35 


8010240 




SWITCH, P8 ASSY:K<»l£>rrARY 


80009 


263-0019-35 


A10S1324 


263-0019-03 


8010100 


8010239 


ACTR ASSy,PB:HOKeNTARY 


80009 


263-0019-03 


A10S1324 


263-0019-38 


8010240 




SWITCH PB ASSYrHimirrARY 


80009 


263-0019-38 


A10S1331 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB: MOMENT ARY 


80009 


263-0019-01 


A10S1331 


263-0019-35 


8010240 




SWITCH, PB ASSYlHOHEHTARY 


80009 


263-0019-35 


A10S1332 


263-0019-01 


8010100 


8010239 


ACTR ASSY,PB:NOMEHTARY 


80009 


263-0019-01 


A10SI332 


263-0019-35 


8010240 




SWITCH, PB ASSY:HOHEHTARY 


80009 


263-0019-35 


A10SI333 


263-0019-01 


8010100 


8010239 


ACTR ASSY,P8:MOMEHTARY 


80009 


263-0019-01 


AIOSI333 


263-0019-35 


8010240 




SWITCH, PB ASSY:M(MENTARy 


80009 


263-0019-35 


A1081334 


263-0019-04 


8010100 


8010239 


ACTR A5SY,PB;H(»{EirrARy 


80009 


263-0019-04 


A10S1334 


263-0019-37 


8010240 




SWITCH, PB ASSYiHOHENTARY 


80009 


263-0019-37 


AtOVIUl 


156-0799-00 






MICROCIRCUIT, DltDECADE CHTR/DTV 


80009 


156-0799-00 
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Replaceable Electrical Parts — DC 510 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Etf Oscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


AI2 


..... 






CKT BOARD ASSy:AMALOC 






A12ATIS0S 


307-1012-00 






ATTBHUATOR.FXOrSX 


80009 


307-1012-00 


AI2ATIJ33 


307-1012-00 






ATTBKUAT0R,FXD:5X 


80009 


307-1012-00 


A12C1003 


283-0220-00 






CAP..FXD.CER DI;0.01UF,20Z,SOV 


72982 


8121N075X7R0103H 


AI2C1004 


283-0220-00 






CAP.,FX0,CER DI:0.01UF,20t,30V 


72982 


8121N07SX7ROI03H 


AI2C1003 


283-0220-00 






CAP.,FXD,CER Dl;0.01UF,20Z,SOV 


72982 


8121N075X7R01U3M 


AI2C1010 


281-0808-00 






CAP.,FXD,CER OI:7PF,20Z,100V 


72982 


8035D9AA0C0G709(. 


A12C101I 


283-0220-00 






CAP.,FXD,CER 01:0. 01UP.20Z, 30V 


72982 


8121NU75X7R01U3h 


A12C1012 


281-0773-00 






CAP.,FXD,CER D1:0.01UF,10Z,100V 


06222 


GC70-1C103K 


A12C10I3 


283-0220-00 






CAP.,FXD,CER DI:0.01UF,20Z,30V 


72982 


8121N075X7R0103H 


A12CI0IA 


290-0776-00 






CAP . , FXD , EUnXT : 220F , ♦ 50-1 OX , 1 OV 


55680 


10ULA22V-T 


A12C10IS 


290-0776-00 






CAP.,PXD,BLCTLT:22UF,*50-10X,10V 


55680 


10ULA22V-T 


A12C1020 


281-0770-00 






CAP.,FXD,CER DI:0.001UF,20Z,I00V 


72982 


803509 AADX5R102M 


A12C102I 


281-0773-00 






CAP.,FXD,CER OI:0.01UF.10Z,100V 


06222 


GC70-1C103K 


A12C1022 


281-0773-00 






CAP.,FXD,CER DI:0.01UF,10Z,IOOV 


06222 


GC70-1C103K 


A12C1023 


281-0773-00 






CAP..FXD.CER DI:0.01UF,10Z,100V 


06222 


GC70-1C103K 


A12C1024 


283-0220-00 






CAP..FXD.CER DI:0.01UP,20Z,30V 


72982 


8121N075X7RU1U3H 


A12C1025 


283-0220-00 






CAP.,FXD,CER D1:O.OIUP,20Z,50V 


72982 


8121N075X7R0103H 


AI2CI030 


283-0623-00 






CAP.,PXD,CER DI:0.22UF,«80-20Z,SOV 


06222 


DC015E226Z 


A12C1031 


283-0623-00 






CAP..FXD.CER 01:0. 22UF, *80-202, 50V 


06222 


DC015B226Z 


A12C1032 


281-0798-00 






CAP.,FXO,CEB D1:51PF, 12,100V 


06222 


HC101A510C 


A12C1034 


290-0782-00 






CAP., FX0,ELCTLT:6.70P, +75-102, 35V 


55680 


35ULA6R7V-T 


A12CU07 


283-0220-00 






CAP.,PXD,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7R0103H 


Auciioe 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202, 50V 


72982 


8121H075X7R0103H 


A12C1II0 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7R01U3M 


AI2CUI3 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7R0103H 


A12C11I4 


263-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7R0103H 


A12C11I8 


283-0220-00 






CAP.,FXO,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7R0103K 


A12CU20 


281-0770-00 






CAP.,FXD,CER 01:0. OOlUF, 202,100V 


72982 


803SD9AADX5R102H 


A12C1121 


281-0810-00 






CAP.,FXD,CER 01:5. 6PF, 0.52,100V 


72982 


1035D2ADC0G569D 


A12CU22 


281-0773-00 






CAP.,FXD,CER 01:0. OIUF, 102,100V 


06222 


GC70-1C103K 


A12C1I23 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202,50V 


72982 


8121N075X7R0103H 


A12CU30 


281-0810-00 






CAP.,FXO,CER D1:S.6PF,O.SZ,100V 


72982 


1035D2ADC0GS69D 


AI2C1131 


290-0782-00 






CAP. , FXD, ELCTI.T: 6. 7UF, +75-102, 35V 


55680 


35ULA6R7V-T 


A12C1U0 


281-0773-00 






CAP.,FXO,CER 01:0. OIUF, 102,100V 


06222 


GC70-1C103K 


AI2C1200 


283-0220-00 






CAP.,FXO,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7RU1U3K 


AI2C1201 


283-0220-00 






CAP.,FXO,CER 01:0. OIUF, 202,50V 


72982 


8121N075X7B0103H 


A12CI210 


290-0776-00 






CAP . , FXD , EUCTI.T : 22UF , +50-1 02 , 1 OV 


55680 


10ULA22V-T 


AI2C1211 


290-0776-00 






CAP . , FXD , BLCTLT : 22UF , +50-1 02 , 1 OV 


55680 


10ULA22V-T 


AI2CI212 


290-0782-00 






CAP. , FXD, ELCTLT:6.70F, +75-102, 35V 


55680 


35ULA6R7V-T 


AI2C1213 


290-0776-00 






CAP. , FXD, BLCTLT: 22UF, +50-102, lOV 


55680 


10ULA22V-T 


A12C1220 


290-0782-00 






CAP. , FXD, ELCTLT:4.7UF, +75-102, 35V 


55680 


35ULA6R7V-T 


A12CI22I 


290-0782-00 






CAP. , FXD, BLCTLT: 6. 7UF, +75-102, 35V 


55680 


35ULA6R7V-T 


A12CI230 


290-0776-00 






CAP . , FXD . BLCTLT : 22UF , +50-1 02 , 1 OV 


55680 


10ULA22V-T 


AI2CI231 


290-0782-00 






CAP. , FXD, BLCTLT: 6. 7UF, +75-102, 35V 


55680 


35ULA6R7V-T 


A12C1233 


290-0776-00 






CAP ., FXD , BLCTLT : 22UF ,♦ 50- 1 02 , 1 OV 


55680 


10ULA22V-T 


AI2CI234 


290-0776-00 






CAP. , FXD, BLCTLT :22UF, *50-102, lOV 


55680 


10ULA22V-T 


A12C1303 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202, 50V 


72962 


6121N075X7R0103H 


A12C130A 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202,50V 


72982 


8121N075X7R0I03K 


A12C1312 


283-0096-00 






CAP.,FX0,CER OI:27PP, 102,200V 


72982 


835-583-C0G0270K 


AI2C1313 


281-0816-00 






CAP.,FXD,CER 01: lOOPF, 102,100V 


06222 


CC70-1-A101K 


A)2C13I7 


283-0220-00 






CAP.,FXD,CER DI:0. OIUF, 202, 50V 


72982 


8121N075X7R0103H 


A12C13I9 


283-0260-00 






CAP.,FXD,CEt 01:5. 6PF, 52,200V 


72982 


81118200COG569C 


A12C1322 


283-0220-00 






CAP.,FXD,CBR 01:0. OIUF, 202,50V 


72982 


8121N075X7R0103H 


A12C1323 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF, 202, 50V 


72982 


8121N075X7R01U3H 


AI2C1330 


283-0096-00 






CAP.,FXD,CER D1:27PF,10Z,200V 


72982 


835-5e3-C0G027UX 


AI2CI331 


281-0816-00 






CAP..FX0,CER DI:100PF,10Z,100V 


06222 


CC70-1-A101K 
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Replac«atHe Elactrical Parts — DC 510 



Component No. 


Tektronix 
Part No. 


Serial/Model No 
Eft Oscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A12C13J3 


283-0220-00 






CAP.,FXD,CER D1:O.OIUF.20Z,50V 


72982 


8121H075X7R0103H 


A12C1339 


283-0260-00 






CAP.,FXD,CER D1:5.6PF,5Z,200V 


72982 


eillB200CUG569C 


A12C1A01 


283-0220-00 






CAP.,FXO,CER D1:0.01UF,20Z,50V 


72982 


8121N075X7R0103H 


AI2C1A03 


283-0107-00 






CAP. .FXP.CER OI:51PF,5X,200V 


72962 


8121B232C0G0510J 


AI2CI40S 


283-0220-00 






CAP.,PX0,CER D1:0.01UF,20Z,50V 


72962 


8121N075X7R0I03H 


A12CIA12 


281-0779-00 






CAP.,FXD,CER 01:0. 1UP.20Z, 50V 


72982 


800509AABZ5U1U4N 


A12C14I3 


283-0220-00 






CAP.,FXD,CER 01:0. 01UP.20Z, 50V 


72982 


8121N075X7R0103H 


A12C1414 


290-0776-00 






CAP . , FXO , ELCTLT : 22UF , *50- 1 OZ , 1 OV 


55680 


10UU22V-T 


A12C1413 


281-0775-00 






CAP.,FXD,CER 01:0. IUF,20Z, 50V 


72982 


800SD9AABZ5U104h 


A12C1623 


283-0107-00 






CAP.,FXD,CER D1:51PP,5Z,200V 


72982 


812IB232C0C0510J 


A12CU32 


281-0775-00 






CAP.,FX0,CER 01:0. IDF, 202, 50V 


72982 


8005D9AABZ51I104H 


A12CU33 


283-0220-00 






CAP.,FXO,CER Dl:0.OUIF,20Z.5DV 


72982 


8121N075X7R0103H 


A12C1300 


290-0782-00 






CAP . , FXO . BUm.T : 4 . 7UF , ♦ 7 5- lOZ , 35V 


55680 


35UU4R7V-T 


A12C1S01 


281-0770-00 






CAP.,FXD,CER D1:0.00117P,20Z,100V 


72982 


803509AADX5R102h 


A12C1102 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103H 


A12CI503 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121K075X7R0103H 


A12C1304 


283-0185-00 






CAP.,FXD,CER 01:2. 5PF.5Z, 50V 


72982 


8101B0S7C0K0295B 


A12C1506 


283-0220-00 






CAP.,FXD,CER 01:0. 010F,20Z. 50V 


72982 


812IN075X7R0103H 


A12C1307 


283-0220-00 






CAP.,PXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121H075X7R0103H 


A12C1509 


283-0160-00 






CAP.,FXO,CER 01:1. 5PF,10Z, 50V 


72982 


6101A058C0K1S9B 


A12C13I2 


283-0220-00 






CAP.,FXO,CER 01:0.01UP,20Z,SOV 


72982 


8121N075X7R0103M 


A12C1S13 


283-0220-00 






CAP..FXO.CER DI:0.01UF,20Z,50V 


72982 


8121H075X7R0103M 


A12C1SU 


283-0220-00 






CAP.,FXD,CER D1:0.01UP,20Z,SOV 


72982 


6121N075X7R0103H 


A12C1S1S 


283-0220-00 






CAP.,PXD,CER DI:0.01UF,20Z,50V 


72982 


8121N075X7&0103H 


A12C1S16 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF.20Z, 50V 


72982 


8121N075X7R0103H 


A12C1517 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF.20Z, 50V 


72982 


8121N075X7R0103H 


At2CtS18 


283-0252-00 






CAP.,FXD,CER D1:1000PF,10Z,50V 


04222 


ULA105C102K2T60 


A12CIS19 


283-0220-00 






CAP., FXO, CEE 01:0. 01UF.20Z, 50V 


72982 


6121N075X7R0103H 


AI2CIS20 


290-0782-00 






CAP. ,PXD,ELCTLT;4.7UP,*75-10Z,35V 


55680 


35ULA4R7V-T 


At2CIS21 


281-0770-00 






CAP.,FXD,CER D1:0.001UF,20Z,100V 


72962 


8035D9AAOX5R102H 


AI2C1S22 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF,20Z, 50V 


72982 


8I21M075X7R0103M 


AI2C1523 


281-0773-00 






CAP.,FXD,CE8 D1:0.01UF,10Z,100V 


04222 


GC70-1C103K 


AI2CIS2A 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF.20Z, 50V 


72982 


8121N07SX7R0103H 


A12C1S23 


283-0220-00 






CAP.,FXD,CER 01:0.01UP,20Z,SOV 


72982 


8121H075X7R0103H 


A12C1527 


283-0160-00 






CAP.,FXO,CBR 01:1. 5PF,10Z, 50V 


72982 


8101A058C0K159B 


A12Ct930 


283-0220-00 






CAP.,FXO,CER 01:0.01UP,20Z,50V 


72982 


8121N075X7R0103H 


A12C1531 


290-0776-00 






CAP. ,PXD,BLCn.T:22UF,*50-10Z,10V 


55680 


10ULA22V-T 


A12C1S32 


281-0775-00 






CAP.,FXD,CBR 01:0. 1UP.20Z, 50V 


72982 


8005D9AABZ51MU4H 


A12C1S33 


283-0185-00 






CAP.,FXD,CER 01:2. 5PP.5Z, 50V 


72982 


8101B057C0K0295B 


A12C1333 


283-0252-00 






CAP..FXD,CER OI:1000PF,10Z,50V 


04222 


ULA105C102K2T60 


A12C1936 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103K 


A12CIS37 


283-0220-00 






CAP.,FXD,CER 01:0. 01UP.20Z, 50V 


72982 


6121N075X7R0103H 


A12C1S38 


283-0220-00 






CAP.,PXD,CER 01:0. 01UF,20Z, 50V 


72982 


8I21N075X7R0103M 


A12C1339 


283-0220-00 






CAP.,FXD,CER 01:0. OIUF,20Z, 50V 


72982 


8121N075X7R0103H 


A12C1601 


281-0773-00 






CAP.,FXO,CER OI:0.011IF,IOZ,100V 


04222 


CC70-1C103K 


A12C1607 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103M 


A12C16I0 


283-0410-00 






CAP.,FXO,CER 01:0 .022UF, 10Z,500V 


91293 


501548W223KBS 


A12C1611 


283-0220-00 






CAP.,FXD,CER 01:0. 0tUF,20Z, 50V 


72982 


8121M075X7R0103H 


AI2C1612 


283-0220-00 






CAP.,FXO,CER 01:0. 01UP,20Z, 50V 


72982 


8121NO75X7ROI03H 


A12C1613 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103M 


A12CI614 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF,20Z, 50V 


72962 


612ltl075X7R0103M 


A12CI619 


283-0220-00 






CAP.,FXO,CBR 01:0. 01UF.20Z, 50V 


72982 


ei21H075X7R01U3H 


A12C1616 


283-0220-00 






CAP.,FXO,CBR 01:0. 01UP.20Z, 50V 


72982 


B121N075X7R0103H 


AI2C1617 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF,2DZ, 50V 


72982 


8121H075X7R0103N 


A12C1620 


283-0410-00 






CAP. ,FXDK,CER 01 : 0 .022UF, lOZ, 500V 


91293 


501548W223KB6 


AI2CI621 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103H 


A12C1622 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


6I21M075X7R01UJH 
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Replaceable Electrical Part* — DC 510 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Eft Dscont 


Name & Description 


Mfr 

Code 


Mtr Part Number 


AI2C1623 


263-0220-00 






CAP.,PX0,CtR 01:0. OIUF, 202, 50V 


72982 


8121N075X7R0103N 


A12CI624 


283-0220-00 






CAP.,FXD,CER DI:0.01UF,20Z,50V 


72962 


6121N075X7R0103H 


A12CU25 


283-0220-00 






CAP. .FXO.CER DI:0.01UP.20Z,50V 


72982 


8121N07SX7R0103H 


A12C1626 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF.20Z, 50V 


72982 


B121N07SX7R0103H 


A12C1631 


281-0773-00 






CAP.,FXO,CER D1;0.01UF,10Z,100V 


04222 


CC70-1C103K 


A12CI632 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103M 


A12C1633 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF,20Z, 50V 


72982 


8121N075X7R0103H 


A12C1634 


283-0220-00 






CAP.,FXD,CER D1:0.01UF,20Z,SOV 


72982 


8121N075X7R0103M 


A12C1633 


283-0220-00 






CAP.,FXD,CER Dt:0.01UP,20Z,50V 


72982 


8121H07SX7R0103H 


A12C1636 


283-0220-00 






CAP.,FXO,CER 01:0. 01UF,20Z, 50V 


72982 


8121N07SX7R0103M 


A12C1637 


283-0220-00 






CAP.,FXD,CER 01:0. 01UF.20Z, 50V 


72982 


8121H075X7R0103H 


A12C1639 


283-0220-00 






CAP.,FXD,CER 01:0. 0U)F,20Z, 50V 


72982 


6121N075X7R0103H 


Al2C8ini 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150NA 


01295 


1N41S2R 


A12C8II30 


152-0269-00 






SEKICOND DEVtCE:SILlCON,VAR VCAP. ,4V, 33PF 


80009 


152-0269-00 


A12CRI200 


152-0141-02 






SEMICOND DEVICE:S1LICON,30V,150MA 


01295 


1N4152R 


A12CR1201 


152-0141-02 






SEMICOND DEV1CE:SILICON,30V,150HA 


01295 


1N4152R 


A12CR1220 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 150HA 


01295 


1N41S2R 


A12CR1300 


152-0322-00 






SEMICOND DEVICE:S1LIC0N,15V,U0T CARRIER 


50434 


5082-2672 


A12CR13I0 


152-0322-00 






SEMICOND DEV1CE:S1LIC0N,15V,H0T CARRIER 


50434 


5082-2672 


A12CR13U 


152-0141-02 






SEMICOND DEVICE:SILICON,30V,150KA 


01295 


1N4152R 


A12CR1320 


152-0322-00 






SEMICOND DEVICE:SIL1C0H,15V,H0T CARRIER 


50434 


5082-2672 


A12CRI330 


152-0141-02 






SEMICOND DEV1CE:SILICON,30V, 150HA 


01295 


1N4152R 


AI2CR1331 


152-0141-02 






SEMICOND DEVICE:StLICON,30V,150HA 


01295 


1N4152R 


A12CR1332 


152-0322-00 






SEMICOND DEV1CE:SIL1C0N,15V,H0T CARRIER 


50434 


5062-2672 


A12CR1400 


152-0141-02 






SEMICOND DEVICE:SXLICON,30V,150MA 


01295 


1N4152R 


A12CR140I 


152-0141-02 






SEMICOND DEVICE : SILICON, 30V, 1 SOMA 


01295 


1N4152R 


A12CR1410 


152-0536-00 






SEMICOND DEVICe:SILtCON,HOT CARRIER, 4V 


80009 


152-0536-00 


A12CR14I1 


152-0536-00 






SEMICOND DEVICE;SILlCON,UOT CARRIER, 4V 


80009 


152-0536-00 


A12CR1420 


152-0141-02 






SEMICOND DEVICE:SILICOH,30V,150HA 


01295 


1N4152R 


A12CR1430 


152-0536-00 






SEMICOND DeVlCE:SILICON,ROT CABRIER,4V 


80009 


152-0536-00 


A12CR1431 


152-0536-00 






SEMICOND DEVICE:S1LIC0N,H0T CARRIER, 4V 


80009 


152-0536-00 


A12CR1510 


152-0322-00 






SEMICOND DEVICE:SILIC0H,I5V,H0T CARRIER 


50434 


5082-2672 


A12CR1111 


152-0322-00 






SEMICOND DEVICE:SILIC0H,1SV,H0T CARRIER 


50434 


5062-2672 


A12CR15I2 


152-0246-00 






SEMICOND DEVICE:SW,S1,40V,200HA 


03508 


DE140 


A12CR1S13 


152-0246-00 






SEMICOND DEVICE:SU,SI,40V,200HA 


03508 


DE140 


AI2CR1520 


152-0141-02 






SEMICOND DEVICE:SILICON,30V,150HA 


01295 


1N41S2R 


AI2CR1330 


152-0322-00 






SEMICOND DEVICE:SILICON,1SV,HOT CARRIER 


50434 


5082-2672 


AI2CR1531 


152-0322-00 






SEMICOND DEVICE:SILIC0N,15V,H0T CARRIER 


50434 


5082-2672 


A12CR1332 


152-0246-00 






SEMICOND DEVICE:SU,SI,40V,200HA 


03508 


DE140 


A12CR1S33 


152-0246-00 






SEMICOND DEVICE:SW,SI,40V,200HA 


03508 


DE140 


A12DL300 


119-1367-00 






DELAY LIHE,EUC;4 NAO SEC, 50 OHM 


80009 


119-1367-00 


A12J300 


131-1097-00 






CONNECTOR, RCPT, :BNC, FEMALE, CRT BOARD NT 


24931 


28JR220-2 


A12J910 


131-1097-00 






CONNECTOR, RCPT, :BNC, FEMALE, CICT BOARD MT 


24931 


28JR220-2 


A12J1010 


131-2651-00 






CONN, RCPT, ELEC;HEADER,1 X 36,0.1 CTR 


22526 


65510-436 


A12JU02 


131-2651-00 






CONN, RCPT, ELEC:HEADER,1 X 36,0.1 CTR 


22526 


65510-436 


A12J1130 


131-1003-00 






CONN, RCPT, BLEC;CKT BD HT,3 PRONG 


80009 


131-1003-00 


A12JI20I 


131-1003-00 






CONN, RCPT, ELEC: CRT BD NT, 3 PRONG 


80009 


131-1003-00 


A12J1230 


131-2132-01 






CONN. RCPT, ELEC:HEADER,1 X 36,01 CTR 


22526 


65506-436 


AI2J1400 


131-2132-01 






CONN, RCPT, ELEC:HEADER,1 X 36,01 CTR 


22526 


65506-436 


A12J1420 


131-2132-01 






COHN, RCPT. ELEC: HEADER,! X 36,01 CTR 


22526 


65506-436 


AI2JIS10 


131-2651-00 






CONN,RCPT,ELEC: HEADER,! X 36,0.1 CTR 


22526 


65510-436 


A12JIS20 


131-2651-00 






CONN, RCPT, ELEC:KEADER,1 X 36,0.1 CTR 


22526 


65510-436 


A12K1300 


148-0126-00 






REUY, ARMATURE:! FORM X 4 ! FORM y,BVDC 


60009 


148-0128-00 


A12K1310 


148-0128-00 






RELAY, ARMATURE:! FORM X 4 1 FORM Y,6VDC 


80009 


148-0128-00 


AI2KI311 


148-0128-00 






RELAY, ARMATURE:! FORM X 4 1 FORM Y,8VDC 


80009 


148-0128-00 


AI2C1320 


148-0128-00 






RELAY, ARMATURE: 1 FORM X 4 1 FORM y,8VDC 


60009 


148-0128-00 


AI2KI32I 


148-0128-00 






RELAY, ARMATURE:! FORM X 4 1 FORM Y,8VDC 


60009 


148-0128-00 



@ 
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AI2K1S30 


148-0128-00 






K£LAY, ARMATURE : 1 FORM X 6 1 


FORM Y.8VDC 


80009 


148-0128-00 


AI2KI600 


148-0128-00 






RELAY, ARMATURE : 1 FORM X 6 1 


FORK Y.8VDC 


80009 


148-0128-00 


A12K16IO 


148-0128-00 






RELAY. ARMATURE : 1 FORM X 4 1 


FORM Y,8VDC 


80009 


148-0128-00 


A12K161I 


148-0128-00 






RELAY.ARMATURE: 1 FORM X 4 1 


FORM Y.6VDC 


80009 


148-0128-00 


A12K1612 


148-0108-00 






RELAY.ARMATURE: 2 FORM C.3VDC C01L.2A 


11532 


720-5 


AI2K1620 


148-0128-00 






RELAY.ARMATURE:! FORM X 4 1 


FORM Y.6VDC 


80009 


148-0128-00 


A12K1630 


148-0128-00 






RELAY.ARMATURE:! FORM X 4 1 


FORM Y,8VI>C 


80009 


148-0128-00 


A12K1631 


148-0126-00 






RELAY.ARMATURE:! FORM X 4 1 


FORM Y,8VDC 


80009 


146-0128-00 


A12K1632 


148-0108-00 






RELAY, ARHATURE:2 FORM C.3VDC C01L.2A 


11332 


720-5 


A12L1009 


108-0436-00 






C01L,RF:FIXED,240NH 




80009 


108-0436-00 


A12I.1120 


120-0382-00 






XFHR,T0R0It):14 TURNS, SINGLE 




80009 


120-0382-00 


A12L1220 


108-024S-00 






C01L,RP:3.9UH 




76493 


B6310-1 


A12U221 


108-0243-00 






COIL,RF:3.9UH 




76493 


B6310-1 


A12L1230 


108-0243-00 






C01L,RF:3.9UH 




76493 


B6310-I 


A12L1231 


108-0243-00 






C0tL,RF:3.9UH 




76493 


B6310-1 


A12L1232 


108-0243-00 






C01L,RF:3.9UH 




76493 


B6310-1 


AI2LI233 


108-0245-00 






COIL,RF:3.9UH 




76493 


B6310-1 


At2Lt302 


108-0243-00 






C01L,RF:3.9UH 




76493 


B6310-1 


AI2L13IO 


108-0262-00 






C0tL,RF:FIXED,510MH 




80009 


108-0262-00 


A1 21.1311 


108-0262-00 






C01L,RF:F1XED,S10HH 




80009 


108-0262-00 


A12L1312 


108-0245-00 






C01L,RF:3.9UH 




76493 


B6310-1 


AI2LI322 


108-0243-00 






COtL,RF:3.9UH 




76493 


B6310-1 


AI2L1330 


108-0262-00 






CO I L , RF : F IXED , 3 1 OHH 




80009 


108-0262-00 


AI2LI331 


108-0262-00 






C01L,aF:FlXE0,310HH 




80009 


108-0262-00 


AI2LI332 


108-0243-00 






C01L,RF:3.9UH 




76493 


B6310-1 


A12LI410 


108-0245-00 






C01L,RF:3.9Ull 




76493 


B6310-1 


A12LI430 


108-0243-00 






COIL,RF:3.9UH 




76493 


B6310-1 


A12Q1000 


131-0168-00 






TRANSISTOR: SILICON , PNP 




04713 


SPS6868K 


A12Q1I00 


151-0190-00 






TRANSISTOR: SILICON , KPN 




07263 


S032677 


A12Q1I10 


151-0188-00 






TRANSISTOR: SILICON ,PHP 




04713 


SPS6868K 


A12Q1111 


131-0188-00 






TRANSISTOR: SILICON, PNP 




04713 


SPS6868K 


AI2Q1112 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


S036228 


A12Q1114 


151-0220-00 






TRANSISTOR: SILICON, PNP 




07263 


S036228 


A12Q1122 


151-0369-00 






TRANSISTOR: SILICON , PNP 




01293 


SKA6664 


A12Q1130 


131-0369-00 






TRAHSISTOR:SILICOH,PNP 




01295 


SKA6664 


A12Q1200 


131-0190-00 






TRANSISTOR:SILICON,NPK 




07263 


S032677 


A12Q1201 


151-0341-00 






TRANSISTOR: SILICON, NPN 




07263 


S040063 


A12Q1202 


151-0341-00 






TRANSISTOR: SILICON, NPN 




07263 


S040063 


A12Q1203 


131-0369-00 






TRANSIST0R:SIL1C0N,PNP 




01293 


SKA6664 


AI2Q1204 


131-0369-00 






TRANSISTOR: SILICON , PNP 




01293 


SKA6664 


A12Q1210 


151-0341-00 






TRANSISTOR: SILICON, NPN 




07263 


S040063 


A12Q1211 


131-0341-00 






TRANSISTOR: SILICON. NPN 




07263 


S040063 


A12Q1220 


131-0341-00 






TRANS I STOR : S ILICON , NPN 




07263 


S040063 


A12Q1221 


131-0341-00 






TRANSISTOR: SILICON, NPN 




07263 


S040063 


A12Q1222 


151-0369-00 






TRANS I STOR : S ILICON , PNP 




01293 


SKA6664 


A12Q1300 


131-0369-00 






TRANSISTOR: SILICON, PNP 




01293 


SKA6664 


A12Q1301 


131-0369-00 






TRANSISTOR : SILICON, PNP 




01293 


SXA6664 


A12Q1302 


131-0369-00 






TRANSISTOR: SILICON, PNP 




01293 


SKA6664 


A12Q1303 


151-0427-00 






TRANSISTOR:SILtCON,NPN 




80009 


131-0427-00 


AI2Q1320 


131-0369-00 






TRANSISTOR:SILICON,PNP 




01293 


SKA6664 


A12Q1321 


131-0369-00 






TRANSISTOR: SILICON, PNP 




01293 


SKA6664 


A12QI322 


131-0369-00 






TRANSISTOR: SILICON , PNP 




01293 


SKA6664 


A12Q1323 


151-0427-00 






TRANSISTOR: SILICCW, NPN 




80009 


131-0427-00 


AI2Q1400 


131-0427-00 






TRANSlSTOa:SILICON,NPN 




80009 


131-0427-00 


A12Q1401 


151-0427-00 






TRANSISTOR : SILICON , NPN 




80009 


131-0427-00 


AI2Q1402 


151-0427-00 






TRANS I STOR : SILICON , NPN 




80009 


131-0427-00 


A12Q1403 


151-0427-00 






TRANSISTOR : S IL ICON , NPN 




80009 


151-0427-00 
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Replaceable Electrical Parts — DC 510 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Etf Oscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A12QU10 


151-1117-00 






TRANSISTOR : PE , DU AL , N-CHANNEl , SI 


80009 


151-1117-00 


AI2Q1420 


151-0427-00 






TRANSISTOR: SILICON, NPN 


80009 


151-0427-00 


AI201621 


151-0427-00 






TRANS ISTOR : S IL ICON , NPN 


80009 


151-0427-00 


AI2Q1A22 


151-0427-00 






TRANSISTOR:SILICON,NPN 


80009 


151-0427-00 


A12QU23 


151-0427-00 






TRANSISTOR; SILICON, NPN 


80009 


151-0427-00 


AI2Q1430 


151-1117-00 






TRANSISTOR ; PE , DUAL , N-CHAKNEL , S I 


80009 


151-1117-00 


A12R1000 


315-0750-00 






RES.,FXD,CMPSN:75 OKH,5Z,0.25H 


0II21 


CB7505 


A12R1001 


315-0132-00 






RES.,FX0,CMPSN:I.3K OHH,5Z,0.25W 


01121 


CB1325 


A12RI002 


315-0750-00 






RES.,PXD,CMFSN:75 OKH,5X,0.25U 


01121 


CB7505 


A12R1003 


315-0472-00 






R£S.,FXD,CHPSN:4.7K OHM,5Z,0.25W 


01I2I 


CB4725 


A12R1004 


307-0546-00 






RES NTVK.FXD PI:S,75 OHH,5Z,O.ISU 


91637 


HSP06A01750J 


A12R1003 


315-0750-00 






RES.,FXD,CMPSN:75 OKK,5Z,0.2SU 


01121 


CB7505 


A12R1006 


315-0510-00 






RES.,FXD,CKPSN:51 OHK,5Z,0.25W 


01121 


CB5105 


A12R1007 


315-0750-00 






RES.,FX0,CMPSN:75 OHH,5Z,0.2SW 


01121 


CB7505 


A12R1008 


315-0750-00 






RES. ,FXD,CKPSN:75 OHH,5Z,0.25W 


01121 


CB7505 


AI2R1009 


315-0750-00 






RBS.,FZD,CHPSN:75 OHM,5Z,0.25W 


01121 


CB7S05 


AI2RI010 


315-0750-00 






RES. ,FXD,CNPSN:75 OHH,5Z,0.25W 


01121 


CB7S05 


AI2R1013 


315-0132-00 






RES.,FXD,CHPSN:1.3K OUH,5Z,0.2SU 


01121 


CB1325 


A12R1014 


315-0391-00 






RES.,FXD,CKPSH:390 0HH,SZ,0.2SW 


01121 


CB3915 


A12R1015 


315-0430-00 






RES. ,FXD,CKPSN:43 OHM,5Z,0.25U 


01121 


CB4305 


A12R1016 


315-0132-00 






RES. ,FXD,CKPSN: 1 .3R 0KH,5Z,0.25U 


01121 


CB1325 


A12R1017 


315-0391-00 






RES.,FZD,CMFSN:390 0HM,SZ,0.25N 


01121 


CB3915 


At2R101B 


315-0430-00 






RES. ,FXD,CHPSN:43 0HH,SZ,0.25W 


01121 


CB430S 


A12R1019 


315-0391-00 






RES. ,FXO,CMPSN:390 0HM,5Z,0.25W 


01121 


CB3915 


A12R1020 


315-0153-00 






RES. ,FXO,CMPSH: 15K OHM, 5Z.0.25W 


01121 


CB1S35 


A12R1021 


315-0361-00 






R£S.,FXD,OIPSN:360 OHH, 5Z,0.25H 


01121 


CB361S 


Al2Rt022 


315-0391-00 






RES. ,FXO,CHPSN:390 0HH,5Z,0.2SH 


01121 


CB391S 


A12R1023 


315-0391-00 






RES. ,FXD,CHPSN:390 OHM,5Z,0.25W 


01121 


CB3915 


A12R1030 


315-0393-00 






RES.,FXD,CMPSN;39K OHH,5Z,0.25U 


01121 


CB3935 


A12R103I 


315-0912-00 






RES.,FXD,CMPSH:9.1E OBH,5Z,0.25W 


01121 


CB9125 


A12RI032 


315-0113-00 






RES..FXD,CMPSN;1U OUH,5Z,0.25W 


01121 


CB1135 


A12R1033 


315-0113-00 






RES. ,FXD,CHPSN: IIK OKM,SZ,0.2SH 


01121 


CB113S 


A12RI034 


315-0361-00 






RES. ,FXD,CMPSN:360 OHM,SZ,0.2SU 


01121 


CB3615 


A12R103S 


315-0333-00 






RE5.,FXD,CMPSK:33K 0HM,5Z,0.25W 


01121 


CB3335 


A12R1036 


315-0361-00 






RES. ,FXD.CMPSN:360 OI«,5Z,0.2SW 


01121 


CB3615 


AI2RI037 


315-0113-00 






RES. ,FXD,CMPSH: IIK 0KM,5Z,0.23U 


01121 


CB1135 


A12RI10I 


315-0512-00 






RES. ,FXD,CMPSN:5. IK OHM,5Z,0.25U 


01121 


CB5125 


A12R1102 


315-0472-00 






8£S.,FXD,CHPSN:4.7K OHK,5Z,0.25W 


01121 


CB4725 


A12RU03 


315-0102-00 






RES.,FXD,CH?SN;1K OHH,SZ,0.25W 


01121 


CB1025 


A12R1I04 


307-0546-00 






RES NTVK.FXD FI:5,75 0HM,5Z,0.15W 


91637 


HSP06A017SOJ 


A12R1103 


315-0102-00 






a£S.,FXD,CHPSN:lK OKH,SZ,0.25W 


01121 


CB1025 


A12RII06 


315-0472-00 






RES..FX0,CMPSN:4.7K OHM,5Z,0.25W 


01121 


CB4725 


A12R1107 


321-0085-00 






RES.,FXD,FILH:75 OHM, 1Z,0. 125W 


91637 


HFF1816G75R00F 


Al2RI10e 


321-0085-00 






RES. ,FXD,FILH;75 OHM, 1Z.0.125H 


91637 


HFF1816G75ROOF 


A12R1109 


315-0750-00 






RES.,FXD,CMPSN:75 0KM,5Z,0.25W 


01121 


CB7505 


AI2RU10 


315-0102-00 






RES.,FXD,CHPSN;1K 0HM,5Z,0.25W 


01121 


CB1025 


A12RU12 


321-0085-00 






aZS.,FXD,FILH:75 OHH. IZ,0. 125H 


91637 


MFP1B16C75ROOF 


AI2RI113 


315-0750-00 






RES.,FXD,CMPSH:75 CHIM.SZ.O. 25W 


01121 


CB7505 


AI2RI116 


315-0391-00 






ReS.,PXD.CNPSN:390 OHH,5Z,0.25H 


01121 


CB3915 


A12RM17 


315-0750-00 






RES..FXD.CMPSN:75 OHM,5Z,0.25H 


01121 


CB7505 


A12R111B 


315-0101-00 






RZS.,FXO,CMPSN:100 OHH,5Z,0.25H 


01121 


CB1015 


A12RIU9 


315-0750-00 






RES. .FXD,CMPSN:7S OHM,5Z,0.25H 


01121 


CB7505 


A12RU20 


321-0193-00 






RES.,FX0,FILM:1K OHM. IZ,0. 125W 


91637 


HFF1B16C10000F 


AI2R112I 


315-0101-00 






ReS.,FXD,CHPSN:IOO OHH,5Z.0.2SV 


01121 


CB1015 


A12R1122 


307-0489-00 






HES,NTVK,FXD,FI:100 0HM,20Z,IH 


32997 


430BR-101-I01 


A12R1I23 


315-0510-00 






RES. ,FXD,CHPSN:5I OHM,5Z,0.25H 


01121 


CB5105 


AI2R1I24 


315-0201-00 






RES. ,FXD,CHPSN:200 OHH, 5Z, 0.25V 


01121 


CB2015 
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Replaceable Electrical Parte — DC S10 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Eff Dscont 


Name & Description 


Ufr 

Code 


Mtr Part Number 


AttRllZS 


321-0236-00 






RES.,FXD,FILM:2.6K OHH, IZ,0. I2SW 


91637 


HFF1816C28000F 


At 2111126 


32I-02S1-00 






RSS. ,FXD.FILH:4.02K OKH.IZ.O. 125U 


91637 


MFF1816C40200F 


A12RI127 


315-0751-00 






R£S.,FXD,CMPSN:7S0 OHK,5Z,0.25U 


01121 


CB7515 


AI2RI126 


315-0101-00 






R£S.,FX1>,CHPSN:100 0HM,5Z,0. 2SW 


01121 


CS1015 


AI2RI)30 


315-0431-00 






RES. .FXD,CMFSN:430 OID(,5Z.0.25N 


01121 


CE4315 


AI2RI131 


315-0620-00 






RES. ,FXI>.CHPSN:62 0HH,5Z,0.25W 


01121 


C86205 


A12RU32 


315-0620-00 






RES.,FX0,CHFSN:62 0HM,5Z,0.25W 


01121 


CB6205 


A12RU33 


315-0620-00 






RES. ,PXD,CHFSN:62 OHH,SZ,0.25W 


01121 


CB6205 


A12RIK0 


315-0102-00 






RES.,FXD,CKFSN:1K 0HH,5Z,0.25W 


01121 


CB1025 


A12Ri200 


315-0302-00 






RES.,FXI>,CI(FSN:3K 0HM,5Z,0.25W 


01121 


CB3025 


A12R1201 


321-0236-00 






ReS.,FXD,FILM:2.8K OHM, 1Z,0. 125W 


91637 


HFF1816G28000F 


AI2R1202 


315-0201-00 






RES.,FXD,CKFSN;200 OUH, 5Z , 0. 25H 


01121 


CB2015 


AI2R1203 


315-0101-00 






RES..FXD,CKPSN:100 OHH,5Z,0.2SW 


01121 


CB1015 


AI2R1206 


315-0510-00 






ReS.,FXD,CKPSN:51 0HM,5Z,0.25W 


01121 


CBS105 


AI2RI20S 


321-0251-00 






RES. ,FXD,FIU1:4.02K OHM, 1Z,0. 12SU 


91637 


HFF1816G40200F 


A12R1206 


321-0235-00 






RES. ,rXD,FIU4:2.74K OHM, 1Z,0 . 1 25W 


91637 


HFF1816G27400F 


AI2R1207 


321-0173-00 






RES. ,FXD,F1LM;619 OHM, 1Z,0. I25W 


91637 


HFFIBI6G619R0F 


A12RIZ06 


315-0470-00 






RES. ,FX1>,CHPSH;47 OHH,SZ,0.25H 


01121 


CB4705 


AI2RI209 


315-0470-00 






RES. ,FXD,CHFSH:47 0HH,5Z,0.25W 


01121 


CB4705 


A12R1211 


321-0193-00 






RES.,FXD.F1LH;1K OHM, 1Z,0. 125W 


91637 


HFF1816G10000F 


AI2R1212 


315-0271-00 






RES.,FXD,CKPSN:270 OHH,5Z.0.25U 


01121 


CB2715 


AI2R1213 


321-0256-00 






RES.,FXO,FILH:4.53K C«M, 1Z,0. 125H 


91637 


HFF1816G45300F 


A12R12I6 


321-0203-00 






RES.,FX0,FILM:1.27R OHM, 1Z,0 . 1 25U 


91637 


HFF1816G12700F 


A12R121S 


321-0010-00 






ReS.,FXD,FILM;12.4 OHH, 1Z,0. 125W 


91637 


HFF1816G12R40F 


A12R12I6 


321-0068-00 






RES.,FXD,FILH:49.9 OHH,1Z,0. 125U 


91637 


HFF1816G49R90F 


A12R12I7 


321-0063-00 






RES. ,FXD,FIU4:75 OHM, 1Z,0. 125H 


91637 


HFF1816G75ROOF 


AI2R12I8 


321-0193-00 






R£S.,FXD,PILM:1K OHM, 1 Z,0 . 1 25H 


91637 


HFF1816C100U0F 


AI2RI220 


321-0193-00 






RES., FXO, FILM: IK OHM, tZ,0. 125W 


91637 


HFF1816G10000F 


A12R122I 


315-0620-00 






RES. ,FXD,CH7SH:62 0HM,SZ,0.25W 


01121 


CB6205 


A12R1222 


315-0302-00 






RES.,FX0,CHPSN:3K OHM,5Z,0.25W 


01121 


CB3025 


A12R1223 


321-0235-00 






RES.,FXD,F1LM:2.74K OUH, 1Z,0. 125U 


91637 


HFF1816G27400F 


A12RI224 


321-0173-00 






RES. ,FXD,F1LK:619 OHM, 1Z,0. 125W 


91637 


MFF1816G619R0F 


A12R122S 


315-0470-00 






RES. ,FXI),CHPSH:47 OHM,5Z,0.25U 


01121 


CB4705 


A12R1226 


315-0470-00 






RES.,FX1>,CHFSN:47 OHH,5Z,0.25U 


01121 


CB4705 


AI2R1230 


321-0256-00 






RES. ,FXD,FILH:4.S3K OHM, 1Z,0. 125H 


91637 


MFF1816G45300F 


A12RI231 


321-0203-00 






R£S.,FXD,PILK:1.27K OUH, 1Z,0. 12SU 


91637 


HFF1616G12700F 


AI2R1233 


321-0066-00 






RES.,FX0,F1LH:49.9 (HIM, 1Z,0. 125W 


91637 


HFF1816G49R90F 


AI2RI234 


321-0010-00 






RES.,FXD,FILM:12.4 OHM, 1Z,0. 125W 


91637 


HFF18I6G12R40F 


A12R1300 


315-0101-00 






RES. ,FXD,CHFSN: 100 OHM,5Z,0.25W 


01121 


CB1015 


A12R1301 


321-0097-00 






RES. ,FXD, FILM: 100 OHM, IZ,0. 125U 


91637 


HFF1816G100R0F 


AI2RI302 


315-0470-00 






RES. ,FXD,CMPSN:47 OHH,5Z,0.25U 


01121 


CB4705 


A12RI303 


315-0470-00 






RES. ,FXD,CMPSN;47 OHH,5Z,0.25W 


01121 


CB4705 


A12R1304 


321-0097-00 






RES. , FXO, FILM: 100 OHM, 1Z,0. I25H 


91637 


HFF1816G100R0F 


A12R130S 


321-0173-00 






RES. ,FXD,FILH:619 OHH, 1Z,0. I25U 


91637 


HFF1B16C619R0F 


A12R1306 


321-0235-00 






RES. ,FXD,F1LK:2.74K OHH, 1Z,0. 125W 


91637 


HFF1816G27400F 


AI2RI307 


321-0207-00 






RES. ,FXD,F1LH:1 .4X OHH, 1Z,0. 125W 


91637 


HFF1816C14000F 


AI2R130B 


321-0193-00 






RES. ,FXD,PtLH: IK OHH, 1 Z , 0. 1 25U 


91637 


HFF1816C1000UF 


AI2R1309 


321-0138-00 






RES.,FX0,FILH:267 OHH, 1Z,0. 125W 


91637 


HFF1816C267R0F 


AI2R1313 


321-0068-00 






ReS.,FXD,FlLH:49.9 OHH, 1Z,0. 125W 


91637 


MFF1816G49R9UF 


AI2R1314 


315-0302-00 






RES.,FXD,CHPSN:3K OHM,5Z,0.25U 


01121 


CB3025 


AIZRI31S 


315-0302-00 






RES.,FXD,CHPSN:3K OHM,5Z,0.25U 


01121 


CB3025 


AI2RI316 


321-0239-00 






RES. .FXD,FILH:3.0IK OHH, IZ,0. 125H 


91637 


HFF1816G30100F 


AI2R1317 


321-0239-00 






RES. ,FXD,FILH:3.01R OHH, 1Z,0. 125W 


91637 


HFF1816G301U0F 


AI2R1318 


315-0102-00 






RES. ,FXD,CKPSN: IK OHM,5Z,0.25U 


01121 


CB1025 


A12R1319 


315-0101-00 






RES.,FX1),CHPSN:100 OHH,5Z,0.25W 


01121 


CB10I5 


A12R1320 


321-0097-00 






RES.,rXD,FILM:100 OHM, 1Z,0. 125H 


91637 


HFF1816G1U0R0F 


AI2RI321 


315-0470-00 






RES. ,FXD,CHPSH:47 0KH,5Z,0.25W 


01121 


CB47U5 
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Replac«8ble Electrical Parts— DC S10 



Tektronix 

Component No. Part No 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mir 

Code 


Mfr Part Number 


A12R1322 


315-0470-00 






RES. ,FX0,CHPSK:47 OKH,5Z,0.25U 


01121 


CB4705 


AI2R1323 


321-0097-00 






RES. ,m, FILM: 100 OHM, 1Z,0. 125W 


91637 


MFF1816G100R0F 


A12RI324 


321-0173-00 






RES.,m,FILM;619 OHH, 1Z,0. 125W 


91637 


HFF1816C619E0F 


A12R132S 


321-0235-00 






RES. ,FXD,FUM:2.74K OHM, 1Z,0. 125U 


91637 


HFFI816C274O0F 


AI2RI326 


321-0207-00 






RES. ,FX0, FILM: 1 .4K OHH. IZ.O. 125W 


91637 


HFF1816G14000F 


A12R1327 


321-0193-00 






RES., FXD, FILM: IK OHH, 1Z,0. 125U 


91637 


HFF1816C10000F 


A12R132S 


321-0138-00 






RES.,FXD,FILH:267 OHM, 1Z,0. 125H 


91637 


HFP1816G267R0F 


A12R1329 


315-0101-00 






RES. ,FXD,CMPSN: 100 OHM,5Z,0.25H 


01121 


CB1015 


A12R1331 


315-0271-00 






RES.,FXD,CMPSN:270 OHH,5Z,0.25U 


01121 


CB2715 


AI2R1332 


321-0068-00 






RES. ,FXD,F1LK:49.9 OHH, 1Z,0. I25W 


91637 


HFF1816G49R90F 


A12RI333 


315-0302-00 






RES.,FX0.CMPSH:3K 0HH,5Z,0.25W 


01121 


CB3025 


A12RI334 


315-0302-00 






RES. ,FXD,CMPSN:3K 0HM,5Z,0.25U 


01121 


CB3025 


AI2RI33S 


321-0239-00 






RES. ,FXD,F1LH;3.01R OHM, 1Z,0. 125W 


91637 


HFF1616C30100F 


AI2R1336 


321-0239-00 






RES.,FXD,FILM:3.01K OHM, 1Z,0. 12SH 


91637 


HFF1816G30100F 


A12R1337 


315-0102-00 






RES. ,FXD,CMPSH: IR 0HM,5Z,0.2SW 


01121 


CB1025 


A12R1339 


315-0101-00 






R£S.,PXD,CHPSN:100 OHH,5Z,0.25H 


01121 


CB1015 


A12R1400 


321-0259-00 






RES. ,FXD,FILM;4.87K OHH, 1Z,0. 12SU 


91637 


HFF1616648700F 


A12R1A01 


321-0186-00 






RES. ,FXD,PILM:845 OHM, 1Z,0. 125W 


91637 


HFF1616C845R0F 


At2R1602 


315-0510-00 






RES.,FXD,CKPSH:S1 OHM,SZ,0.25W 


01121 


CB5105 


A12R1403 


315-0510-00 






RES.,FXD,CHPSH:S1 OHM,5Z,0.25U 


01121 


CB510S 


A12R1404 


315-0103-00 






RES.,Fn>,CMPSN:10K OHM,5Z,0.25H 


01121 


CB103S 


A12RUOS 


317-0150-00 






RES. ,FXD,CMPSH: IS OHM, 5Z,0. 125H 


01121 


BB1505 


A12RU06 


317-0150-00 






RES. ,FX0,CMPSN: 15 OHM, 5Z,0. 125H 


01121 


BB1S05 


AI2RU07 


307-0488-00 






RES.HTWR,FXD,FI:100 OHM,20Z,0. 75W 


01121 


206A101 


A12RI40e 


315-0470-00 






RES. ,FXD,CHPSN:47 0HH,5Z,0.25W 


01121 


CB4705 


A12RU09 


315-0470-00 






RES. ,FXD,CMPSN:47 OHM,5Z,0.25W 


01121 


CB4705 


AI2R14U 


315-0101-00 






RES. ,FXD,CKPSN: 100 OHH,5Z,0.25H 


01121 


CB1015 


AI2R14I2 


315-0101-00 






RES. .FXD.CMPSN: 100 OHH,5Z,0.25U 


01121 


CB1015 


AI2RI413 


315-0102-00 






RES.,FXD,CMPSN:1K 0HH,5Z,0.25W 


01121 


CB102S 


A12RI417 


307-0514-00 






RES.,FXC,F1LH:27 OHM, 1Z,0.07SH 


52262 


MCRA270FYZ 


A12R1420 


321-0186-00 






RES. ,FXD,FILM:845 OHM, 1Z,0. 125U 


91637 


HFF1816G84SR0F 


AI2R1421 


315-0510-00 






RES.,FXi),CKPSN:51 OHM,5Z,0.25H 


01121 


CB5I05 


A12RI422 


315-0510-00 






RES. ,FXD,CKPSN:51 OHM,5Z,0.25W 


01121 


CB5105 


AI2R1423 


321-0259-00 






RES. ,FX0,F1LH:4.67R OHH, 1Z,0. 125W 


91637 


MFF1816G48700F 


AI2R1424 


315-0103-00 






RES. , FXD.CMPSN: lOR 0HM,5Z,0.25W 


01121 


CB1035 


A12RI42S 


317-0150-00 






RES. , FXD.CMPSN: 15 0HM,5Z,0. 125W 


01I2I 


BB1505 


A12R1426 


317-0150-00 






RES.,FXD,CMPSN:15 OHM,5Z,0. 125W 


01121 


8B1505 


AI2RI427 


307-0486-00 






RES,inVK,FXD,FI:100 OHH,20Z,0. 7SH 


01121 


206A101 


AI2R1428 


315-0470-00 






RES. ,FXD,CKPSN:47 OHH,5Z,0.25H 


01121 


CB4705 


A12R1429 


315-0470-00 






RES. ,FXD,CMPSN:47 OHH,5Z,0.25W 


01121 


CB470S 


A12RI432 


315-0101-00 






RES. , FXD.CMPSN: 100 0HM,5Z,0.25W 


01121 


CB1015 


AI2RI433 


315-0101-00 






RES. , FXD.CMPSN: 100 0HM,5Z,O.2SW 


01121 


CB1015 


AI2RI434 


315-0102-00 






RES. .FXD.CMPSN: IK OHM,5Z,0.25U 


01121 


CB1025 


AI2R1438 


307-0514-00 






RES, ,FXD,FUM:27 «« , IZ , 0.07 5U 


52262 


HCBA270FYZ 


AI2R1S00 


321-0199-00 






RES.,FXD,P1LM;1.15K OHM, 1Z,0. 125H 


91637 


MFF1816G11500F 


A12R1S01 


321-0256-00 






RES. .FXO,FILM:4.53K OHM, IZ.O. 125W 


91637 


HFF1816C4S300F 


A12R1302 


315-0203-00 






RES. ,FXD,CHPSN:20K OKM,5Z,0.25N 


01121 


CB2035 


A12RI303 


315-0510-00 






RES.,PXD,CNPSH:51 0HM,5Z,0.25W 


01121 


CB5105 


A12RI304 


321-0481-00 






RES. , FXD, FILM: IH OHH, 1Z,0. I2SW 


24 546 


NA4D1004F 


A12RI306 


317-0361-00 






RES.,FXD,CMPSN;360 OHM, 5Z.0. 125W 


01121 


BB3615 


A12R1307 


317-0111-00 






ReS.,FXD,CHPSN:110 0HH.5Z.0. 125W 


01121 


BB1115 


A12RI3IO 


317-0564-00 






RES. ,FXO,CHPSN:560K OHM,5Z,0. 125W 


01121 


BBS645 


A12RI311 


321-0068-00 






RES. .FXO,FILH:49.9 OHH, IZ.O. I25W 


91637 


HFF1816G49R90F 


AI2RIS12 


315-0103-00 






RES. .FXD.CMPSN: lOK OKN,5Z,0.2SW 


01121 


CB1035 


AI2RIS14 


323-0107-00 






RES. , FXD, FILM: 127 OHH, IZ.O. 50H 


75042 


CECTO-1270F 


A12RIS13 


323-0107-00 






RES. .FXD, FILM: 127 0HH,1Z,0.50W 


75042 


CECT0-1270F 


A12R1516 


307-0734-00 






RES. ,FXD,F1LH;200 OHH, IZ.O. 5W 


03888 


FCHT200X235 
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R«placeabl« Electrical Parts — DC 510 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Elf Oscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


A12RU20 


321-0199-00 






aES.,FXD,RILK:l.l5K OHM, IZ.O. 125H 


91637 


MFF1616C11500F 


A12R1121 


321-0236-00 






RES.,FX1),F1LH:4.53K OKH.IZ.O. I25U 


91637 


MFF1816G45300P 


AI2BIS22 


315-0203-00 






RES. ,FXD,CH1>SK:20K OHM, 5Z,0. 2SU 


01121 


CB2035 


AI2R1123 


315-0510-00 






RES. ,PXD,CHPSH:51 OHH,5Z,0.25W 


01121 


CB5105 


AI2R1124 


321-0068-00 






RES. .FXD,F1LH:49.9 OHM, 1Z,0. 125W 


91637 


MFFI816C49R90F 


Al2itlS2S 


315-0103-00 






RES. ,FXD,CNPSN: lOK OHM,5Z,0.25U 


01121 


CB1035 


AI28I126 


323-0107-00 






RES.,ra>,FlLH:127 OKM.1Z,0.50U 


75042 


CECT0-1270F 


AI2RIS27 


323-0107-00 






RES. ,FXD.FILM:127 OKM,1Z,0.50U 


75042 


CECT0-I270F 


A12RIS2S 


307-0734-00 






RE5.,FXD,FILM:200 OHH,1Z,0.5W 


03888 


PCWT200X235 


A12R1130 


317-0564-00 






RES.,FXD,O(PSN:560K 0HM,SZ,0. 125W 


01121 


BBS645 


A12RIS31 


321-0461-00 






RES.,FXD,FILM:1M OHM, 1Z,0. 125W 


24546 


NA4D1004F 


AI2RIS35 


317-0111-00 






RE8.,FXD,CKPSN:110 OKH,5Z,0. 125U 


01121 


BB1115 


A12R1S36 


317-0361-00 






ReS.,PXD,CHPSN:360 0HM,5Z,0. 12SN 


01121 


BB3615 


AI2RI601 


315-0105-00 






RES..FX0,CMFSH:1H OHH,SZ,0.25W 


01121 


CB1055 


AI2RI610 


315-0390-00 






RES.,FXD,CHPSH:39 0HH,5Z,0.2SW 


D1121 


CB390S 


A12RI611 


307-0733-00 






RES. ,FX1>,FILM:25 OHM,1Z,0.5U 


03888 


PCHT200X235 


AI2RI612 


315-0394-00 






RSS.,FXO,CMPSN:390K 0HK,5Z,0.25U 


01121 


CB3945 


A12R1620 


315-0394-00 






RES.,FXO.CKPSN:390K 0HM,5Z,0.25U 


01121 


CB3945 


AI2RI631 


315-0105-00 






ReS.,FXD,CKPSN:lH 0HH,5Z,0.25W 


01121 


CB1055 


A12R1632 


315-0390-00 






RES.,FX0,CKPSN:39 0HH,5Z,0.25H 


01121 


CB3905 


A12TU10 


120-0266-00 






XFHR,TOROID:2 TURNS .BIFILAR 


80009 


120-0286-00 


AI2T1430 


120-0286-00 






XFHR,T0R01D:2 TURNS, BIFILAR 


80009 


120-0286-00 


AI2TP1020 


214-0579-00 






TERM, TEST POIKT:BRS CO FL 


80009 


214-0579-00 


AI2TR1310 


214-0579-00 






TERM, TEST POnn:BRS CD PL 


80009 


214-0579-00 


A12TP1330 


214-0579-00 






TERM, TEST POIHT:BRS CD PL 


80009 


214-0579-00 


A12UIOOO 


156-1031-00 






MICROCIRCUIT, DIiTSIPLE D FLIPFLOP 


07263 


F100I31FC 


A12U1001 


156-1032-00 






MICROCIRCUIT, DI;QUIKT 2 OR/NOR 


80009 


156-1032-00 


A12U1011 


156-1031-00 






MICROCIRCUIT, DI:TRXPLE D FLIPFLOP 


07263 


F100131FC 


AI2U1020 


156-1449-00 






MICROCIRCUIT, DIiDIVIDE BY 60 150HHZ 


52648 


SP8627DG 


A12UI021 


156-0124-00 






MICROCIRCUIT, DI:SGl FREQ/PUASE DETECTOR 


80009 


156-0124-00 


A12U1022 


156-1031-00 






MICROCIRCUIT, DI:TRIPLE D FLIPFLOP 


07263 


F100131FC 


A12U1030 


156-0158-00 






MICROCIRCUIT, LIiDUAL OPERATIONAL AMPLIFIER 


16324 


HC145BV 


A12U1U0 


156-1032-00 






MICROCIRCUIT, DItQUINT 2 OR/NOR 


80009 


156-1032-00 


A12U1200 


156-0796-00 






MICROCIRCUIT, DI:6 STG SHF 6 STORE BUS RCTR 


80009 


156-0796-00 


A12U1202 


156-0158-00 






MICROCIRCUIT, LI:DUAl OPERATIONAL AMPLIFIER 


16324 


MCI458V 


A1201210 


156-0494-00 






MICROCIRCUIT, DI;H£X IKVERTER/BUFFER 


80009 


156-0494-00 


A12U1310 


155-0253-00 






MICROCIRCUIT, LI:HICH SPEED SCHMITT TRIGGER 


80009 


155-0253-00 


A12D1311 


155-0078-10 






MICROCIRCUIT, LI:HL, VERTICAL AMPLIFIER 


80009 


155-0076-10 


A12U1330 


155-0253-00 






MICROCIRCUIT, LI:HICH SPEED SCHMITT TRIGGER 


80009 


155-0253-00 


A12U1331 


155-0078-10 






MICROCIRCUIT, LI:ML, VERTICAL AMPLIFIER 


80009 


155-0078-10 


A12VR1412 


152-0693-00 






SEMICOND DEVICE:ZEHER,0.4H,4V,5Z 


80009 


152-0693-00 


A12VR14I3 


152-0693-00 






SEHICCWD DEVICE:ZEKER,0.4W,4V,5Z 


80009 


152-0693-00 


A12VR1432 


152-0693-00 






SEMICOND DEVlce:ZEHER,0.4W,4V,5Z 


80009 


152-0693-00 


A12VR1433 


152-0693-00 






SEMICOND DEVICB:ZEHER,0.4W,4V,5Z 


80009 


152-0693-00 
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Tektronix 

Component No. Part No. 


Serial/Model No. 
Eff Dscont 


Name & Oescripiion 


Mfr 

Code 


Mfr Part Number 


A16 








CRT BOARD ASSY:DXG1TA1. 






A16C1020 


290-0776-00 






CAP. ,rXD,ELCTLT:22UF,*50-10X,l0V 


55680 


10ULA22V-1 


A16C1021 


281-0775-00 






CAP.,FXD,CER D1;0.1UP.20Z,5DV 


72982 


8005D9AABZSU106M 


AI6C1022 


290-0766-00 






CAP. ,FX0,ELCTLT;67UP,«S0-10X,16V 


55680 


16U-67V-T 


A16C1023 


281-0775-00 






CAP..FXD,CER DI:0.1UP,20X,50V 


72982 


8005D9AABZSU106H 


Aieciioi 


281-0775-00 






CAP.,FXD,CeR D1:0.1UF,20X,SOV 


72982 


B005D9AABZ5U106H 


A16C1121 


281-0775-00 






CAP.,FX0,CBR D1:0.1UF,20X,50V 


72982 


800509AABZ5U106H 


AI6C1201 


290-0755-00 






CAP.,fXD,eLCTLT:100UF,*S0-l0X,lOV 


56289 


502D223 


A16C1211 


281-0775-00 






CAP.,FXD,CER Dl:0.1UP,20X,50V 


72982 


8005D9AABZSU106M 


AI6C1401 


281-0775-00 






CAP.,PXD,CER DI:0.lUF,20X,50V 


72982 


8005D9AABZ5U106M 


AI6CI101 


281-0775-00 






CAP.,FX0,CER 01:0. IUF.20X, 50V 


72982 


800509 AABZ5U106M 


AI6C1120 


281-0773-00 






CAP..FXO,CER D1;0.01UF,10X,100V 


06222 


GC70-1C103X 


A16C1601 


281-0811-00 






CAP.,FXD.CER Dl:tOPF,IOX,lO0V 


72982 


8035D2AADC1C1U0K 


AI6CI6I0 


281-0775-00 






CAP..FXD.CER Dt:0.1UF,20X.50V 


72982 


8005D9AABZ5U106M 


A16CI621 


281-0812-00 






CAP.,FXO,CER DI:1000PF,10X,100V 


72982 


8035D9AADX7R102K 


A16C1721 


281-0773-00 






CAP.,PXD,CER D1;0.01UF,10X,100V 


06222 


CC70-1C103K 


At6CI722 


290-0776-00 






CAP. ,FXD,ELCTLT:220P,+50-10X,10V 


55660 


10UU22V-T 


A16C1723 


281-0775-00 






CAP..FXD,CER D1:0.1UP,20X,50V 


72982 


80U5D9AABZ5U106H 


A16C1801 


281-0775-00 






CAP.,FXD,CER DI:0. IUF,20X,50V 


72982 


8005D9AABZ5U1U6M 


A18C1810 


290-0765-00 






CAP . , FXD , ELCTLT : 22UF , *50- 1 OX , 25V 


56289 


502D225 


A16CR100) 


152-0161-02 






SEKICOND DEV1CE:SU.IC0N,30V,150HA 


01295 


1K6152R 


A16CRI010 


152-0161-02 






SEMICOHD DEVICE:5ILICON,30V,150HA 


01295 


1N6152R 


A16CR1020 


152-0161-02 






SEMICOND DEV1CE:SILICON,30V,1SOHA 


01295 


1K4152R 


A16CBI620 


152-0161-02 






SEMICOHD DEVICE:SIL1C0H,30V,1S0HA 


01295 


1N6152R 


AI6CR1720 


152-0066-00 






SEMICOHD DEVICE:S1L1CON,600V,7SOHA 


16633 


LG6016 


A16CR1721 


152-0066-00 






SEMICOHD DEVICE:SILICON,600V,750KA 


16633 


LC4016 


AI6F1620 


159-0062-00 






FUSE , CARTRIDGE : 3AC,0 . 75A, 250V , PAST-BLOU 


71400 


AGC 3/6 


A16FI821 


159-0015-00 






FUSE , CARTRIDGE : 3AC , 3A , 250V , FAST-BLOW 


71600 


AGC 3 


AI6J1001 


131-1632-00 






COBHBCTOR,RCPT,:CKT CD KTG , 20CONTACT , PEM 


22526 


65001-025 


A16J1210 


131-2132-01 






COHN, RCPT, ELEC: HEADER,! X 36,01 CTR 


22526 


65506-636 


At6J1211 


131-2132-01 






CONN,RCPT,ELEC;HEADER,l X 36,01 CTR 


22526 


65506-636 


AI6L1020 


108-0673-00 






COIL,RF;1SOUH 


80009 


108-0673-00 


Al 601701 


151-0188-00 






TRANS ISTOR : S ILtCON , PNP 


06713 


SPS6868K 


A1601702 


151-0188-00 






TRANSISTOR: SILICON, PHP 


06713 


SPS6868K 


A1 601703 


151-0188-00 






TRANSISTOR : SILICON , PNP 


06713 


SPS6868K 


AI601704 


151-0188-00 






TRANSISTOR : SILICON .PNP 


06713 


SPS6868K 


AI601720 


151-0190-00 






TRANSISTOR: SILICON, NPN 


07263 


S032677 


A16Q1721 


151-0632-00 






TRANSISTOR; SILICON, NPN 


80009 


151-0632-00 


A16Q1722 


151-0653-00 






TRANSISTOR :SILICCW, PHP 


80009 


151-0653-00 


A16Q1723 


151-0653-00 






TRANSISTOR : SILICON , PNP 


80009 


151-0453-00 


A16R1001 


315-0200-00 






RES.,FXD,CMFSN:20 OKH,SX,0.2SW 


01121 


CB2005 


A16R1002 


315-0200-00 






RES. ,FXD,CMPSH:20 0HM.5X,0.25W 


01121 


CB2005 


A16RI003 


307-0106-00 






RES. ,FXD,CMPSN:6.7 0UH,SX,0.25W 


01121 


CB67G5 


A16RI004 


315-0200-00 






RES.,FXD,CHPSN:20 0HH,5X.0.2SH 


01121 


CB2005 


AI6RI005 


315-0200-00 






R£S.,FXD,CMPSN:20 0HM,5X,0.25H 


01121 


CB2005 


AI6R1006 


315-0200-00 






RES.,FXD.CHPSN:20 OHM,5X,0.2SH 


01121 


CB200S 


A16RI007 


315-0200-00 






8£5.,FX0,CMPSN:20 0HM,5X,0.25H 


01121 


CB2005 


AI6RI008 


315-0200-00 






RES.,FXO,CMPSN:20 0HM,5X,0.25W 


01121 


CB2005 


A16RI009 


315-0200-00 






RES.,FXO,CMPSH:20 OHM,5X,0.25H 


01121 


CB2005 


A16RI010 


315-0100-00 






RES.,FXD,CMPSN;IO OHM,5X,0.2SW 


01121 


CB1005 


A16RI011 


315-0100-00 






RZS.,FXD,CMPSN;tO OKM,SX,0.25H 


01121 


CBI005 


A16R10I2 


315-0100-00 






RES. ,FXD,CMPSN:10 0KH,5X,0.25w 


01121 


CB1005 


A16B1013 


315-0100-00 






RES.,FXD,CMPSN:10 OKH,5X,0.25H 


01121 


CB1005 


A16RI0IA 


307-0675-00 






RES NTVX,FX0,FI:9,1E OKH,2X,1.25H 


01121 


210A102 


A16R102I 


315-0102-00 






ReS.,FXD,CHPSN:lX 0HM,SX,0.25H 


01121 


CB1025 


A16RI022 


315-0222-00 






RES. ,FXD,CHPSH:2.2K OHM,5X,0.25U 


01121 


CB2225 


A16R1103 


315-0105-00 






RES.,FXD,CMPSN:tM OKH,5X,0.25W 


01121 


CB10S5 
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Code 
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A16R1201 


321-0311-00 






U8.,nO),riLM:16.9R OHM, 1Z.0.125H 


91637 


HFF1816G16901F 


A16RI202 


321-0318-00 






Re8.,rXD,mH:20R OHK.lt,0.125H 


91637 


KFP1816C20001F 


A16RI203 


321-0275-00 






RES. .rZD, FILM:?. 151 0KH,U.0.12SH 


91637 


KFF1816671SOOF 


A16R1204 


321-0275-00 






RES. ,FXD, FILM:?. 15R OHH.IZ.O. 125H 


91637 


MFF1816C71500P 


A16R120J 


315-0102-00 






RE8.,FXD,CMP8*:1K OUK.5Z,0.25H 


01121 


CB1025 


A16R1206 


315-0103-00 






US.. FED, CHPSN:I OK 0HM,5Z,0.25U 


01121 


CB1035 


A16R1207 


315-0103-00 






.U8.,FXD.CMPSN:10K OHM,5Z,0.25W 


01121 


CB1035 


A16R1208 


315-0103-00 






U6..FXD.CKFSN:10X OHK,5Z,0.2SW 


01121 


CB103S 


AI6R1209 


315-0103-00 






U8.,FXI>,CMFSM:10R 0HK,5Z,0.25W 


01121 


CB1035 


A16R1210 


307-0446-00 






US.HTVK.FXI) FlilOX OHH,20Z,(9) RES 


91637 


MSP10A01-103M 


A16R1220 


315-0102-00 






US..FXI>,CMPSN:1X 0m,5Z.0.25H 


01121 


CB1025 


A16R1301 


315-0103-00 






ReS.,FXD,CKPSM:10K OHK,5Z,0.25H 


01121 


CB103S 


A16R1420 


307-0446-00 






US,NTVK,FXD F1:10X Of«,20Z,(9) US 


91637 


H8P10A01-103N 


A16R1S20 


315-0393-00 






US..rXtl,CHFSN:39K OHH.SZ.0.25W 


01121 


CB3935 


A16R152I 


315-0104-00 






U8.,FXD.CKP8N:10(« 0HM,5Z,0.25H 


01121 


CB1045 


A16R1601 


315-0303-00 






U8..FXD,CHPSN:30X OHM,5Z,0.25W 


01121 


CB3035 


A16R1620 


315-0362-00 






U8.,FZD,CHFSH:3.6R OMM,5Z,0.25H 


01121 


CB3625 


A16R1621 


315-0272-00. 






U8.,PXD,CKPSH:2.7X OUM,SZ,0.25W 


01121 


CB272S 


A16RI622 


315-0202-00 






US. ,FXD,CKPSH:2K (H0I,5Z,0.25W 


01121 


CB2025 


A16R1701 


315-0560-00 






US.,rZD,CKPSH;S6 0HM,5Z,0.25W 


01121 


CBS605 


A16R1702 


315-0560-00 






US. ,FXI>,CMF8H:56 0HM,5Z,0.25H 


01121 


CB5605 


A16R1703 


307-0541-00 






US.KTHK.TKX FI:(7)IX OHH.IOZ.IH 


91637 


MSP08A01-1026 


AI6RI710 


315-0132-00 






U8.,FXD,CKFSI):1.3K OHK.5Z.0.25H 


01121 


CB1325 


A16RI711 


315-0132-00 






US.,FXD,CHPSH:I.3K OUH,SZ,0.2SH 


01121 


CB1325 


A16RI7I2 


315-0362-00 






US.,rZD,aO>SN:3.6K OHM.5Z.0.25H 


01121 


CB3625 


A16RI713 


315-0132-00 






US.,FZS,CKPSN:l.3X OBH.SZ.0.25H 


01121 


CB1325 


A16R17U 


315-0132-00 






US.,FZD,CKPSH:1.3K OBH,5Z,0.25H 


01121 


CB1325 


A16R171S 


315-0132-00 






US.,m.CHFSII:1.3K OHM,SZ,0.25H 


01121 


CB1325 


AI6R17ie 


315-0201-00 






US. ,FXD,CMPSN:200 0HM,SZ,0.25W 


01121 


CB201S 


AI6R1717 


315-0201-00 






US. ,FXS,CMPSI);200 OHM, 5Z.0.25W 


01121 


CB2015 


A16R1718 


308-0677-00 






US.,FXD,HW:1 OHH.5Z.2H 


75042 


BWU-IROOOJ 


A16RI719 


315-0102-00 






US.,FXD,CHPSH:1X OHM.5Z.0.2SH 


01121 


CB1025 


A16R1720 


315-0101-00 






US. ,FXD,CMPSR:100 0HM,SZ,0.25H 


01121 


CBIOIS 


A16R1721 


315-0152-00 






US.,rXI),CHPSK:1.5K OHH,5Z,0.2SH 


01121 


CB152S 


A16R1722 


315-0132-00 






US.,FXD,CMPSH:1.3X OKM,5Z,0.25W 


01121 


CB1325 


A16RI724 


321-0231-00 






US.,FXD,riUf:2.49K OHM, IZ.0.125W 


91637 


HFF1816C24900F 


A16R1729 


321-0231-00 






US. ,FXD,FlUf:2.49K OHM, IZ ,0. 125W 


91637 


MFP1816C24900P 


A16R1728 


315-0102-00 






US.,FXD,CMPSR:1R OHM,5Z,0.25H 


01121 


CB1025 


A16R1727 


321-0231-00 






US. ,PZD,P1LM:2.49K OHM, 1Z,0. 125H 


91637 


MFF1816C24900P 


A16R1728 


308-0244-00 






US.,PXD,W:0.3 0HM,10Z,2U 


91637 


U2B162BR3000K 


A16R1820 


315-0102-00 






US.,FXD,CMPSH;1K OHM,SZ,0.25W 


01121 


CB1025 


A16R1821 


321-0297-00 






US.,FXD,FILH:I2.1K OHM, 1Z,0. 125H 


91637 


HFF1816C12101F 


A1681210 


260-1589-00 






SWITCH, PUSH: <6)SP8T, 0.1 A, 5V 


00779 


435166-4 


A16TF1410 


214-0579-00 






TSRM.TEST POIKtiBU CD PL 


80009 


214-0579-00 


A16TP14U 


214-0579-00 






T8RM,T^T POIirr;BU CD PL 


80009 


214-0579-00 


A16TPU20 


214-0579-00 






TBRH.TEST POIlTTrBRS CD PL 


80009 


214-0579-00 


A16U1101 


156-1243-00 






MICROCIRCUIT, Dl:BCD-T0-7 SBCKEKT DBCODKR 


80009 


156-1243-00 


A16un02 


156-0411-00 






MICROCIRCUIT, LI:QUAD-CCMP, SOL SUPPLY 


27014 


LM339H 


A18U1U0 


156-1245-00 






MICROCIRCUIT. LI:7 XSTR.BV/BICH CUR 


04713 


HC1413P08 


AI6UUU 


156-0391-00 






MICROCIRCUIT, DI:HRX LATCH WITH CLEAR 


04713 


74L8I74(H OR J) 


A16U1U2 


156-0391-00 






MICROCIRCUIT, DI:HBX UTCB WITH CLEAR 


04713 


74LS174(N OR J) 


41601113 


156-1172-00 






MICROCIRCUIT, DI:DUAL 4 BIT BIH CKTR 


80009 


156-1172-00 


AI6U1114 


156-0576-00 






MICROCIRCUIT. DI:8 BIT PU IHP-SBRIAL OUTPT 


04713 


MC14021BCL 


A16U1113 


156-0579-00 






MICROCIRCUIT. 0I:DUAL 4-BIT BIH COUKTER 


04713 


HC14520BCL 


A16U1120 


156-0388-00 






MICROCIRCUIT. DI:DUAL D-TYPB FLIP-FLOP 


80009 


156-0388-00 


A160U21 


156-0576-00 






MICROCIRCUIT, DI:B BIT PRL IHF-SERIAL OUTPT 


04713 


MC14021BCL 


AI6U1122 


156-0576-00 






MICROCIRCUIT, DI:8 BIT PRL IHP-SBRIAL OUTPT 


04713 


MC14021BCL 
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R«plw*tbl« El*etrte«l Part*— fx: SIO 



Tektronix 

Component No. Part No. 


Serial/Model No 
Eft Dscont 


Name & Description 


Mfr 

Code 


Mir Part Number 


AI60I2I0 


136-0649-00 






HtC80ClBCUlT,Dl:3 STATE BEX. MON IHVT BFE 


80009 


156-0649-00 


A16U12U 


156-0S76-00 






MICE0CIECU1T,DI:8 BIT FEL IHP-SEEIAL OUT FT 


04713 


NC14021BCL 


Aieul2i2 


IS6-OS4S-00 






KICE0CItC01T,DI:12-BIT BIHARy COUVTER 


80009 


156-0545-00 


Aienisio 


136-0649-00 






KlCtOCIICUlT,Dl:3 STATE BEX. NON IHVT BFE 


80009 


156-0649-00 


A16U13II 


136-1484-00 






MICEOCIBCOIT, 01:236 X 8 SCEN 


00010 


35392C 


A16U1312 


156-0376-00 






HICEOC1RC01T,DI:8 BIT FEL INF-SEBIAL OUTFT 


04713 


HC14021BCL 


A16m3t3 


136-0469-00 






HtCE0CI8CUlT,DI:3-LlRE TO 8-LINE DECOOEE 


01295 


8N74LS138H 


A160I31A 


136-0494-00 






HICE0C1ECUIT,D1:HEX INVEETSR/BUFFEB 


80009 


156-0494-00 


A16U1A10 


160-1183-00 






MICE0ClECClT,DI:I/0 TIMEE.ROH.BAM 


34576 


E6531P 


A16UU20 


156-0541-00 






MICEOClECUtT,Dl;DECODEE/DEMULTIFLEXEB 


27014 


DK74L8139H 


A16D1421 


156-0382-00 






MICBOClECUlT,DI:qUAD 2-lHPUT RAND GATE 


01295 


8N74LS00(N OR J) 


AI6DIS10 


156-1482-00 






MlCE0ClECt)IT,DI;8-BIT HICE0PEC,8K AOOEXSS 


55376 


SyP6504 


A16U1520 


156-0494-00 






HICEOCIEa)IT,DI:HEX IMVEETEB/BUFPEE 


80009 


156-0494-00 


A1601610 


160-1111-00 






MICBOCIECUIT, 01:4096 X 8 HEON.FECM 


53576 


STP2333 


AI6U17IO 


156-0411-00 






HICtOCIRCOIT,lI:qirAI>-COMP,8GL SUPFLT 


27014 


LM339M 


AI6U1720 


136-0071-00 






HICROCtECUIT,LI:VOLTACB UOaATOE 


04713 


MC1723CL 


Aieoieoi 


136-0230-00 






MICBOCIECOIT,Ol:DUAL D HA-SLAVE FLIP-FLOP 


80009 


156-0230-00 


A1601810 


156-0880-00 






H1CE0CIBCU1T,0I:00AL 0 HASTSB SLAVE FF 


80009 


156-0880-00 


A16W1303 


131-0566-00 






BUS COHOUCTOE:DOMHy RES, 2. 375,22 AHC 


55210 


L-2007-1 
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Replaceable Electrical Parte — DC 510 



Component No. 



A18 

A18C1030 

A18C1031 

A18C1230 

A16C1231 

A16C1232 

A18C1300 

A18C1301 

AI6C1310 

A16C1320 

A18C1321 

A18C1322 

Aiecl324 

AI8C1330 

A18C1331 

A18C1331 

A18C1332 

AieclAlO 

A18C1411 

AI8CIA13 

A18C1420 

AI8C1A21 

A18C1430 



A18C1A31 

AI8C1510 

AI8C1521 

A18CI322 



A18C1S23 

A18CB1120 

A18CB1121 

A18CR1I22 

AI8CRU23 

A18CR112A 

AI8CR1232 

A18CR1300 

A18CR1310 

A18CR13I1 

A18F1S10 

A 18 FlSn 

AlSjlSOO 

A18JIS10 

AI8J1S11 

A18JI61I 

A18I.U20 

A18L142I 

A18Q1030 

A18QI03I 

A18Q1032 

A18Q1120 

A18QU21 

A1SQI300 



Tektronix Serial/Model No. 
Part No. Elf Dscont 



290-0743-00 

281-0773-00 

281-0773-00 

281-0775-00 

281-0775-00 

281-0775-00 

290-0776-00 

281-0775-00 

281-0770-00 

281-0773-00 

290-0776-00 

290-0782-00 

281-0775-00 

283-0220-00 BOlOtOO B010469 

281-0773-00 8010470 

281-0775-00 

281-0775-00 

281-0773-00 

281-0814-00 

281-0630-00 



281-0775-00 



281-0775-00 



281-0775-00 



281-0775-00 

281-0198-00 



281-0564-00 



281-0630-00 



152-0066-00 

152-0066-00 

152-0066-00 

152-0066-00 

152-0066-00 

152-0066-00 

152-0141-02 

152-0141-02 

152-0141-02 

159-0042-00 

159-0015-00 

131-1003-00 

131-1857-00 

131-1857-00 

131-1857-00 

108-0245-00 

108-0245-00 

151-0342-00 

151-0341-00 

151-0335-00 

151-0254-00 

151-0254-00 

151-0188-00 



Name & Description 



CKT BOARS ASSY: AUXILIARY 
CAP. ,PXD,ELCTLT:22UP,*50-10X,25V 
CAP.,FXO,CER D1;0.01UF,10Z,100V 
CAF.,FXO,CER DI:0.01UP, lOZ.lOOV 
CA?.,FXD,CER DI:0.1UF,20Z,50V 
CAP..FXO.CER DI:0.1UF,20Z,50V 

CAP.,FXD,CER 01:0. 1UF,20Z, 50V 
CAP. ,FXD,ELCTLT:22UF,+50-10Z,IOV 
CAP.,FXO,CER 0I:0.1UF,20Z,50V 
CAP.,FXD,CER DI:0.001UF,20Z,100V 
CAP.,FXS,CER DI:0.01UF,10Z,100V 
CAP . , FXD , ELCTLT : 22UF ,*50-10Z , lOV 

CAP. , FXD , BLCTLT :4 . 7UF .♦75-lOZ , 35V 
CAP.,FXD,CER D1;0.1UF,20Z,S0V 
CAP.,FXD,CBR DI:0.01UF,20Z,50V 
CAP.,FXD,CER DI:0.01UF,10Z,100V 
CAP.,FXD,CBR D1;0.1UF,20Z,50V 
CAP.,FXS.CER DI:0.1UF,20Z,50V 
CAP.,FXD.CBR D1:0.01UF,10Z,100V 
CAP., FXD, CEB DI:100PF,10Z,100V 
CAP.,FXO,CER DI:390PF,5Z,500V 
(STANDARD ONLY) 

CAP.,FXD,CER 01:0. 1UP,20Z, 50V 
(STANDARD ONLY) 

CAP.,FXD,CER 01:0. 10F.20Z, 50V 
(OPTION 01 ONLY) 

CAP.,FXD,CER 01:0. 10F,20Z, 50V 
(OPTION 01 ONLY) 

CAP.,FX0,CER 01:0. 1UF.20Z, 50V 
CAP.,VAR,AIR 01:1. 7-llPF, 250V 
(STANDARD ONLY) 

CAP.,FXD,CER DI:24PF,5Z,500V 
(STANDARD ONLY) 

CAP.,FXD,CBR DI:390PF,5Z,500V 
(STANDARD ONLY) 

SEMICOND DEVICE:SILICON,400V,7S0HA 
SEHICOND DEVICE:S1LICON,400V,750HA 
SEMICOND DEV1CE:SILICON,400V,750HA 
SEMICOND DeVICE:SlLlCON,40OV,7SOMA 

SEMICOND DEVICe;SILlCON,400V,750KA 
SEHICOND DEVlCE:SXLICON,4OOV,750HA 
SEMICOND DEVICE:SIL1CON,30V,I50HA 
SEMICOND DEVICE:SIL1CON,30V,150HA 
SEMICOND DEVICE:SILIC(»I,30V,150HA 
FUSE , CARTRIDGE : 3AG , 0 . 7 5A, 250V , FAST-BLOW 

FUSE , CARTRIDGE ; 3AG , 3A , 2 50V , FAST-BLOW 
COKN,RCPT,ELEC:CKT BD KT,3 PRONG 
TERM. SET,PIN:36/0.025 SQ PIN.ON 0.1 CTRS 
TERM. SET,P1N;36/0.025 SQ PIN, ON 0.1 CTRS 
TERM. SET.PtN:36/0.025 SQ PIN, ON 0.1 CTRS 
COIL,RF:3.9UH 



COIL,RF:3.9UH 
TRANSISTOR : SILICON ,PNP 
TRAMS ISTOR : S ILtCON , NPN 
TRANSISTOR: SILICON, PNP 
TRANSISTOR : SILICON , NPN 
TRANSISTOR : S 11 I CON , NPN 

TRANS ISTOR; SILICON , PNP 



Mfr 

Code 


Mfr Part Number 


56289 


502D22S 


04222 


CC70-1C103K 


04222 


GC70-1C103K 


72982 


8005D9AAB2SU104M 


72982 


8005D9AA8Z5U104H 


72982 


8005D9AABZ5U104H 


55680 


10ULA22V-T 


72982 


800SD9AABZ5UI04H 


72982 


B035D9AADX5R102H 


04222 


CC70-1C103K 


55680 


10ULA22V-T 


55680 


35ULA4R7V-T 


72982 


8005D9AABZSU104H 


72982 


8121N075X7R0103H 


04222 


CC70-1C103K 


72982 


8005D9AABZ5U104M 


72982 


e005D9AABZSU104H 


04222 


CC70-1C103K 


04222 


GC70-1-A101K 


72982 


630000Y5D391J 


72982 


8005D9AABZ5U104H 


72982 


8005D9AABZ5U1U4H 



72982 


8005D9AABZ5Ui04H 


72982 


8005D9AABZ5U1D4H 


74970 


187-0306-105 


72982 


3O1-00OC0G024OJ 



72982 


630000Y5D391J 


14433 


LG4016 


14433 


LG40I6 


14433 


LC4016 


14433 


LG4016 


14433 


LC4016 


14433 


LG4016 


01295 


IN4152R 


01295 


IN4152R 


01295 


1H4152R 


71400 


ACC 3/4 


71400 


AGC 3 


80009 


131-1003-00 


22526 


65500136 


22526 


65500136 


22526 


65500136 


76493 


B63I0-1 


76493 


B6310-1 


07263 


S035928 


07263 


S040065 


04713 


SJE917 


03508 


X38L3118 


03508 


X38L3118 


04713 


SPS6868K 



REV NOV 1981 
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Replaceable Electrical Parts — DC S10 



Tektronix 

Component No. Part No. 


Serial/Model No. 
Eff Dscont 


Name & Description 


Mfr 

Code 


Mfr Part Number 


AieQ1330 


151-0190-00 






TRANSISTOR: SILICON, HPtl 


07263 


S032677 


A18Q1331 


151-0342-00 






TRANSISTOR; SILICON, PNP 


07263 


S035928 


A16Q1332 


151-0462-00 






TRANSISTOR; SILICON, PNP 


04713 


TIP30C 


A18Q1333 


151-0341-00 






TRANSISTOR: SILICON, NPK 


07263 


S04006S 


A18Q1601 


151-0190-00 






TRANSISTOR : SILICON ,NPN 


07263 


S032677 


At8QI420 


ISl-0190-00 






TRANSISTOR:SILICON,NPN 


07263 


S032677 










(STANDARD ONLY) 






A18Q1300 


151-0188-00 






TRANSISTOR:SILICON,PNP 


04713 


SPS6B68K 


A1801S10 


151-0190-00 






TRANSISTOR: SILICON, NPN 


07263 


S032677 


A16Q13I1 


151-0190-00 






TRANSISTOR: SILICON, NPH 


07263 


S032677 


A18R1000 


315-0101-00 






RES.,FXO,CHPSN:100 OHK,SZ,0.25W 


01121 


CB1015 


A18R1030 


315-0301-00 






RES.,FXD,CMPSN:300 0UM,5Z,0.25W 


01121 


CB3015 


AI8RI03I 


315-0512-00 






RES.,FX0,CKPSN;5.IK OKH,5Z,0.2SW 


01121 


CB5125 


AI8RI032 


315-0121-00 






RES.,FXD,CHPSN:120 0HN,5Z,0.2SW 


01121 


CB12I5 


AI8RI033 


315-0431-00 






RES.,FXD,CHPSH:430 OHM,5Z,0.25W 


01121 


CB4315 


A18RI100 


315-0103-00 






RES.,FXD,CHPSN:10K 0HM,5Z,0.25W 


01121 


CB1035 


A18RI101 


315-0103-00 






RES. .FXD.CHPSN: lOK 0HH,5Z,0.25W 


01121 


CB1035 


A18RI110 


321-0229-00 






RES. ,FXD,FILH:2.37K OKH, 1Z,0. 125W 


91637 


HFF1816G23700F 


A18R1111 


321-0239-00 






RES.,FXD,FUM:3.01K OHM, IZ.0. 125W 


91637 


HFF1816C301U0F 


A18R11I2 


315-0103-00 






RES. ,FXD,CKPSN: lOK 0HH,5Z,0.2SH 


01121 


CB1035 


AI8R1113 


315-0103-00 






RES.,FXD,CKPSN:10K 0HH,5Z,0.25W 


01121 


CB1035 


A18R11I4 


321-0229-00 






RES.,FXD,FILH:2.37K OHM. 1Z,0. 125W 


91637 


MFFI816G23700F 


A18R11I3 


321-0239-00 






Res.,rXD,FILM:3.01R OHH,1Z,0.125W 


91637 


HFF1816G30100F 


A18R1120 


315-0102-00 






RES. ,FXD,OIPSN: IK 0HM,5Z,0. 25W 


01121 


CB1025 


A18R1121 


315-0102-00 






RES. .FXD.CMPSH: IK OHK,SZ,0.25W 


01121 


CB1025 


A18R1200 


321-0197-00 






RES.,FXD,FILH:1.1K OHM, 1Z,0. 125U 


91637 


HFF1816C11000F 


A18R1201 


321-0202-00 






RES.,FX0,F1LH:1.24K OHM, 1Z,0. I25W 


91637 


HFF1816C12400F 


A18R1202 


321-0197-00 






RES.,FXD,FILM:1.IK OHM, 1Z,0. 125W 


91637 


HFF1816G11000F 


A18R1203 


321-0202-00 






RES.,FX0,FILM:1.24K OHM, 1Z,0. 125W 


91637 


MFF1816G12400F 


A18R1204 


311-1236-00 






RES. ,VAR,N0NWIR:250 OHM, lOZ ,0. 50W 


73138 


72-22-0 


AlBRt203 


311-1236-00 






RES. ,VAR,H0NUIR:2S0 (HIH, lOZ.O.SOU 


73138 


72-22-0 


AI8R1206 


311-1236-00 






RES. ,VAR,HOHW1R;250 OHM, 10Z.0.50W 


73138 


72-22-0 


A18R1207 


311-1236-00 






RES. ,VAR,NOHWIR;250 OHM, IOZ.0.50N 


73138 


72-22-0 


AIBR1210 


321-0202-00 






RES. ,FXD,FILH;1 .24K OHM, IZ,0. 125W 


91637 


HFF1816G12400F 


AI 881211 


321-0189-00 






RES. ,FXD,FILH:909 OHM, IZ,0. 125U 


91637 


MFF1B16G909R0F 


A18R1212 


321-0173-00 






RES. ,FXD,FILM:619 OHM, 1Z,0. 125U 


91637 


MFF1816G619R0F 


A16R1213 


321-0173-00 






RES. ,FX0,FILH:619 OHM, IZ,0. 125H 


91637 


HFF1816G619R0F 


A1BRI2IA 


321-0189-00 






RES. ,PXD,PILM:909 OHM, 1Z,0. 125U 


91637 


HFF1816G909R0P 


A18R12I3 


321-0202-00 






RES.,PXD,P1LM:1.24K OHM, IZ,0. I25W 


91637 


HFFI816C12400F 


A16R1310 


315-0512-00 






RES.,FX0,CMP5N:5.1K OHM,5Z,0.2SU 


01121 


CB5I25 


AI6R13I1 


315-0102-00 






RES. , FXD.CHPSN; IK 0HM.5Z,0.25H 


01121 


CBI025 


AI8R1312 


315-0393-00 






8£S.,PXD,CHPSN:39K OKH,5Z,0.2SW 


01121 


CB3935 


AI8R13I3 


321-0287-00 






8ES.,FXD,FILH:9.S3K OHM, IZ,0. 125W 


91637 


MFF1816G95300F 


A16R1314 


321-0231-00 






RES.,FXD,FILK:2.49K OHM, 1Z,0. 125W 


91637 


HPF1816G24900F 


AI8R1313 


315-0202-00 






RES.,FXD,CHPSN:2K 0HM,5Z,0.25H 


01121 


CB2025 


AI8R132) 


321-0231-00 






RES. .FXD.FILH:2.49K OHM, 1Z,0. 125W 


91637 


HFP1816G24900F 


AI8R1322 


321-0231-00 






RES. ,PXD,FILH:2.49K OHM, 1Z,0. 125W 


91637 


HFFI816G24900F 


A18RI323 


315-0202-00 






RBS.,FX0.CMPSN:2K OHM,5Z,0.25W 


01121 


CB202S 


AI8RI324 


315-0202-00 






RES. ,PXD,CMPSN:2K OHM,5Z,0.25W 


01121 


CB2025 


A18RI331 


315-0511-00 






8ES.,FXO,CMPSN:510 OKM,5Z,0.2SU 


01121 


CB511S 


A18RI332 


315-0361-00 






ReS.,FXD,CMPSH:360 OHM,SZ,0.25W 


01121 


CB3615 


A18R1333 


315-0751-00 






RES. ,FXD,CHPSN:750 OKM,5Z,0.25W 


01121 


CB7515 


A18RI334 


315-0201-00 






RES..FXO,CMPSN:200 OHH,5Z,0.25W 


01121 


CB2015 


A18R1333 


315-0681-00 






RES. ,PXD,CHPSN:680 OKH,5Z,0.25H 


01121 


CB6815 


A18R1400 


315-0512-00 






RES. ,FX0,CMPSN:5. IK OHM.SZ.O.ISH 


01121 


CB5I25 


AI8R140I 


315-0102-00 






RES. ,FX0,CHPSN:1K OHH,5Z,0.25U 


01121 


CB1025 


AI8RI402 


315-0121-00 






RES. ,FXD,CHPSH;120 OUH,5Z.0.25H 


01121 


CB1215 





Replaceable Electrical Parte — DC 510 



Component No. 



A18R1401 

A1SR14I0 

AI8R141I 

A18R1412 

A18R1413 

A18RI4I4 

A18R1420 

AI8R142I 

A18R1424 



At8RI42S 

A)BR1426 

A1BR1430 

AIBR1431 



AIBR1300 

AIBR1501 

AIBR1S02 

A18RI303 

AIBR1304 

AI8R1510 

AIBRlSll 

A18R1S12 

AIBR1313 

A16RIS14 

AIBR13I5 

A18R1S16 

AI8RIS20 

A18TPI400 

A18UI010 

A18UI020 

A18U1021 

AIBuniO 

AlBUIU) 

A1BU1200 

A18UI210 

AI8U1220 

A18U1221 

A1BU1222 

A18U1223 

A1BU1310 

A1BUI320 

A18U1330 

A18U1400 

A18U14I0 

A180I4U 

A18U1420 

A18U1430 

A18U1SOO 

A18VR1001 

A18VR1410 

AI8VR14U 



Tektronix 
Part No. 


Serial/Model No. 
Eff Dscont 


Name & Description 




Mtr 

Code 


Mfr Part Number 


315-0104-00 






RES. ,FXD,CMFSN; lOOR OKH.5X,D.25U 




01121 


CB1045 


315-0105-00 






RES.,rXD,CHFSN:lM 0KM,5X,0.25W 




01121 


CBI055 


315-0102-00 






RES.,FXII,oa>SN:lK OHM,5X,0.25U 




01121 


CB1025 


315-0102-00 






RES.,rXS,CMPSN:lK OHH, 5X,0. 25W 




01121 


CB1025 


315-0101-00 






RES.,FXO.CH1’SN;100 OHH.5X.0.25W 




01121 


CB1015 


315-0302-00 






RES.,FX0,CHPSN:3K 0HM,SX,0.25W 




01121 


CB3025 


315-0152-00 






RES.,FX0.CHFSN:1.5X OHK,5X,0.2SW 




01121 


CB1525 








(STANDARD ONLY) 








315-0102-00 






ReS.,FXO.CMPSN:lK OKH,5X,0.25W 




01121 


CB1025 


► — 






(STANDARD ONLY) 








315-0562-00 






RES.,FXD,CHPSN:5.6K OHH.5X,0. 25U 




01121 


CB5625 








(STANDARD ONLY) 








3Q8-005B-00 






RES.,FXD,W:I.5 OHM,10X,1W 




75042 


BU20-1R500K 


308-0742-00 






RES.,FXD,WW;0.24 OHK.5X.2W 




75042 


BWH-R2400J 


321-0213-00 






RES. ,FXO, FILM;]. 62K OHH, 1X,0. 125W 




91637 


HFFI816C16200F 








(OPTION 01 ONLY) 








321-0105-00 






RES.,FX0,FIU(:I21 OHM, 1X,0. 125W 




91637 


MFFI816C121R0F 








(OPTION 01 ONLY) 








315-0511-00 






RES.,FXD,CHPSN:5I0 OHH,5X,0.25W 




01121 


CB51I5 


315-0181-00 






RES.,FXD,CHPSM;ieO OHH,SX,0.25U 




01121 


CB1815 


315-0112-00 






RES. .FXD.CHPSN: 1 . IK OKH,5X,0.25W 




01121 


CB1125 


315-0242-00 






RES.,FXD,CHPSN:2.4K 0HH,5X,0.25W 




01121 


CB2425 


315-0472-00 






RES.,FXD,CHPSN:4.7K OUM,5S,0.25H 




01121 


CB4725 


315-0511-00 






RES. ,FXD,CHPSN:510 0HH,5X,0.25W 




01121 


CB5115 


315-0122-00 






RES. .FXD.CWSN: 1 .2K OKH,5X,0.25N 




01121 


CB122S 


315-0472-00 






RES.,FXD,CHPSH;4.7K 0KM,5X,0.25W 




01121 


CB4725 


315-0122-00 






RES.,FXD,CMPSN:1.2R OHH,5X,0.25U 




01121 


CB1225 


315-0511-00 






RES. ,PXD,CHPSN:S10 0HM,5X,0.25W 




01121 


CB511S 


315-0511-00 






RES. ,FXD,<WSH:510 0HM,SX,0.25U 




01121 


CB5115 


315-0511-00 






RES. ,FXD,CHPSN:510 0HH,SX,0.25W 




01121 


CB511S 


315-0183-00 






RES. ,PXD,(WSN; 16K OHM,SX,0.25W 




01121 


CB1835 


... 






(STANDARD ONLY) 








214-0579-00 






TERM, TEST P01NT:BRS CD PL 




80009 


214-0579-00 


156-0796-00 






MICROCIRCUIT, DI:6 STG SHF & STORE BUS 


RGTR 


800U9 


156-0796-00 


156-0796-00 






MICROCIRCUIT, DI:8 STG SHF & STORE BUS 


RCTR 


80009 


156-0796-00 


156-1245-00 






MICROCIRCUIT, LI:7 XSTR,HV/H1GH CUR 




04713 


HC1413PDS 


156-1245-00 






MICROCIRCUIT, Ll:7 XSTR,HV/HIGH CUR 




04713 


MC1413PDS 


156-0411-00 






MICROCIRCUIT, LI:QUAD-C<»)F,SGL SUPPLY 




27014 


LM339N 


156-015B-00 






MICROCIRCUIT. LI:DUAL OPERATIONAL AMPLIFIER 


18324 


MC1458V 


156-0927-00 






MICROCIRCUIT, LIiDIClTAL TO ANALOG CONVERTER 


80009 


156-0927-00 


156-0796-00 






MICR0CIRCUITtDl:8 STG SHF 6 STORE BUS 


RGTR 


80009 


156-0796-00 


156-0796-00 






MICROCIRCUIT, 01:8 STG SHF 6 STORE BUS 


RGTR 


80009 


156-0796-00 


156-0796-00 






MICROCIRCUIT, DI:8 STG SKF 6 STORE BUS 


RGTR 


80009 


156-0796-0U 


156-1173-00 






MICROCIRCUIT, LI:VOLTACE REFERENCE 




04713 


MC1403UDS 


156-0927-00 






MICROCIRCUIT, LI;DICITAL TO ANALOG CONVERTER 


80009 


156-0927-00 


156-0071-00 






MICROCIRCUIT, LI :VOLTACE REGULATOR 




04713 


HC1723CL 


156-1150-00 






MICROCIRCUIT, LI: VOLTAGE REGULATOR, NEGATIVE 


04713 


MC79L05ACP 


156-1126-00 






MICROCIRCUIT, LI :VOLTACE COMPARATOR 




51964 


UPC311C 


156-1433-00 






MICROCIRCUIT, DI:N01Se SOURCE 




27014 


HM5837N 


156-0656-00 






MICROCIRCUIT, DI:DECADE COUNTER 




01295 


SN74LS90N OR J 


156-0071-00 






MICROCIRCUIT, LI:VOLTACE REGULATOR 




04713 


MC1723CL 


156-1161-00 






MICROCIRCUIT, LI:VOLTACE REGULATOR 




27014 


LM317T 








(OPTION 01 ONLY) 








156-0385-00 






MICROCIRCUIT, DI :HEX. INVERTER 




80009 


156-0385-00 


152-0195-00 






SEMICOND DEVICE : ZENER, 0.4H, 5. I V,5Z 




04713 


SZ11755 


152-0166-00 






SEMICOND DEVICE:ZEHeR,0.4H,6.2V,5X 




04713 


SZ11738 


152-0166-00 






SEMICOND DEVICE:EENER,0.4H,6.2V.5X 




04713 


SZ1173B 
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R«pl«C 0 able Electrical Parte*— DC 510 



Componeat No. 

A16Y1S20 

A18Y1S30 



Tektronix Serial/Model No. Mfr 

Part No. Eff Dscont Name & Description Code Mfr Part Number 



158-0129-00 



119-0896-01 



XTAL UNlT.QTZ:10MHZ,0.001t, PARALLEL 
(STAMDARD ONLY) 

OSCILUTOe . RF: lOHHZ , 18V 
(OPTION 01 ONLY) 



33096 P81109 
80009 119-0896-01 
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Section 8 — DC S10 



DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 



Symbols 

Graphic symbols and class designation letters are 
based on ANSI Standard Y32.2-197S. 

Logic symbology is based on ANSI Y32.14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac- 
turer's data. 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state. 



Abbreviations are based on ANSI Y1. 1-1972. 

Other ANSI standards that are used In the preparation 
of diagrams by Tektronix, Inc. are: 



Y14.15, 1966 Drafting Practices. 

Y14.2, 1973 Line Conventions and Lettering. 

Y10.5, 1968 Letter Symbols for Quantities Used in 
Electrical Science and Electrical 
Engineering. 

American National Standard Institute 
1430 Broadway 
New York, New York 10018 

Component Values 

Electrical components shown on the diagrams are in 
the following units unless noted otherwise: 

Capacitors = Valuesoneor greater are in picofarads (pF). 

Values less than one are in microfarads 
(/iF). 

Resistors = Ohms (Q). 



The information and special symbols below may appear in this manual. 



Assembly Numbers and Grid Coordinates 

Each assembly In the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram. In the 
title for the circuit board component location illustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list is arranged by assemblies 
in numerical sequence: the components are listed by 
component number ‘(see following illustration for 
constructing a component number). 



The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to illustrate the circuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il- 
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 



B 




Modltiad Component— See 
Parts List (Depicted m grey. 
or with grey outline) 



Strap or Link 



Plug to E.C. Board 

I Box I - Identifies Panel 
controls. Connectors and 
Indicators 

Coaxisi connectors. 

male 

female 

Plug Index; signifies pin No. 1 
External Screwdriver Adj. 
Shielding 

Seiected value, see Parts List 
and Maintenance Section for 
Selection Criteria 



Decoupled oi Filtered 
Voltage 

Refer TO Diagrem Number 



Schematic Name 
and Number 




ADJUSTMENT LOCATIONS 



ATTENUATOR 

COMPENSATION 

AT1533 



ATTENUATOR 

COMPENSATION 

AT1505 




Fig. S-2. Auxiliary Board (A18). 



( 3897 - 23 ) 3552-13 




















DC 510 




DC S10 



Function 

Generator 



Power 

Modu(e 




Fig. 6*4. Adjustment setup for steps 1 2 and 1 3. 



REV NOV 1981 










Table 8-2 

COUNTER INTEGRITY ERRORS 



ERROR CODE 


SUSPECT CIRCUITRY 


Z29 


1. CHECK THAT INPUT SIGNAL IS WITHIN TRIGGER LEVEL RANGE. OR NO INPUT. 

2. HAKE SURE ARM INPUT IS HIGH. 

3. CHECK +12V. -12V, -5V. ^ 

4. SUSPECT PET QI4I0, CICCK FOR SIGNAL ON T1418 

5. CHECK NR AND MR LINES. 

6. CHECK CH A DAC. 

7. CHECK CH A AMP. 

0. CHECK GATING. 

9. CHECK INPUT TO ACCUMULATOR. 

10. SUSPECT UI000A. ^ 

11. SUSPECT U11029, U1121. 


921 

I 


1. SU^CT U1000A, UI011 

2. SUSPECT U1710D, U1121 


322 


1. SUSPECT U1 011 A 

2. CHECK CABLE W$28 

3. SUSPECT U1810A 

4. SUSPECT U1710B, U1 121 


323 


1. SUSPECT U1801A <^, LEVEL SHIFTER 01702, 01701 

2. SUSPECT U1 121 


324 

I 


1. SUSPECT LEVEL SHIFTER Q1702, Q1701 'i 

2. SUSPECT U1120A 

3. SUSPECT U1121 ^ 


329 


1. SUSPECT CABLE WS28 OR ANY ACCUMULATOR 1C 


I 

I 

330 


1 . CHECK CH B OAC 

2. CI€CK CH B AMP<^ 

3. CHECK FET Q1430 

4. CHECK FOR SIGNAL ON T1430 

5. CHECK GATING 

6. CHECK INPUT TO ACCUMULATOR 

7. SUSPECT U10I1C 

8. SUSPECT U1102A OR U1 122 


331 


1. SUSPECT U101IC, 010118 

2. SUSPECT U1710C, U1122<^ 


332 


1. SUSPECT U1011 , OR CABLE W539 

2. SUSPECT UI8I0B 

3. SUSPECT U1103<^ 


333 


1. SUSPECT U1810B, LEVEL SHIFTER Q1704, Q1703 

2. SUSPECT U1122 


334 


1. SUSPECT LEVEL SHIFTER Q1704, Q1703 

2. SUSPECT U1I206, U1122 


339 


1. SUSPECT CABLE W529 OR ANY ACCUMULATOR 1C 

























DC 510 



TURN ROVER 
SWITCH ON 

POWER NODULE ' 




< 3 > 



CHECK INTERRUPT 
CLOCK U1S20A,B 

ON 



CHECK 

KERNEL 

SIGNATURES 



ERROR 

CODE 


ACTION 


313 


SERIAL I/O ERROR - SEE INTERNAL SIGNATURE ANALYSIS 




FIG. 8-6(0ICITAL)» FIG. 8-81ANAL0C )» AND F1C.9-9(AUXILIARY) . 


320-324 . 


CH A COUNTER INTEGRITY ERROR - SEE TABLE 8-2 AND 


329 


COUNTER INTEGRITY TEXT DESCRIPTION 


330-334 , 


CH B COUNTER INTEGRITY ERROR - SEE TABLE 8-2 AND 


339 


COUNTER INTEGRITY TEST DESCRIPTION 


340 


RAM ERROR - SUSPECT U1410 OR CONNECTIONS 


341 


SUSPECT U1610 


342 


SUSPECT U1311 


361 


ROM PLACEMENT ERROR - SUSPECT U1610 


380 


ROM CHECKSUM ERROR - SUSPECT U1410 


381 


ROM CHECKSUM ERROR - SUSPECT U1610 



3SS2-t2 



Fig. 8*5. General troubleshooting flow chart 



SEE 

TABLE 

8-1 











REUV CONTROL LINES 




@ 



3SS2-56 



DC 510 



BLOCK DIAGRAM 



JC9 











Fig. 6*11. Analog board (A12). 



‘ Located on back of 
board. 








































































Table 8>3 

COMPONENT REFERENCE CHART 
(see Fig. 8-11) 



P/OA12ASSY 



SIGNAL CONDITIONING & AMPLIFIERS 



CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


AT1505 


E3 


L2 


CR1532 


Q6 


KS 


R1421 


K8 


H4 


AT 1533 


E7 


LS 


CR1533 


H5 


KS 


R1422 


K8 


H4 














R1423 


L9 


34 


C1312 


M3 


G2 


31400 


84 


31 


R1424 


L8 


H4 


C1313 


L3 


G2 


31420 


88 


34 


R1425 


K8 


H4 


C1330 


M7 


G5 


3500 


82 


Chassis 


R1426 


38 


H4 


C1331 


L7 


G5 


3510 


66 


Chassis 


R1427 


K9 


H4 


C1401 


14 


J1 








R1428 


18 


34 


Cl 403 


K4 


H2 


K1S00S 


F4 


K2 


R1429 


38 


34 


C140S 


H3 


J2 


K1510S 


02 


K2 


R1432 


KS 


H6 


C1412 


11 


J3 


K1S11S 


El 


L2 


R1433 


KS 


H6 


C1413 


12 


J3 


K1S20S 


G6 


K5 


R1434 


36 


H6 


C1414 


12 


J3 


K1521S 


E6 


L4 


R1438 


K6 


H5 


C141S 


FI 


33 


K1530S 


F8 


KS 


R1500 


34 


31 


C1425 


K8 


H4 


K1600S 


D4 


L2 


R1501 


33 


31 


C1432 


IS 


36 


K1610S 


D1 


M2 


R1502 


04 


K1 


C1435 


H7 


35 


K1611S 


C2 


M2 


R1503 


G4 


32 


C1500 


IS 


31 


K1612S 


B2 


M3 


R1504 


F3 


K1 


C1501 


G4 


31 


K1620S 


D6 


M4 


R1506 


E4 


L1 


C1502 


H3 


32 


K1630S 


08 


L5 


R1507 


E3 


K2 


Cl 503 


JS 


K1 


K1631S 


C6 


MS 


R1510 


G2 


K2 


Cl 504 


E3 


K1 


K1632S 


C7 


M5 


R1S1 1 


F2 


K3 


Cl 509 


E2 


L2 








R1512 


F2 


K3 


C1518 


Q2 


32 


L1310 


M2 


Q2 


R1S14 


02 


L3 


C1520 


K9 


34 


L1311 


M3 


G3 


R1515 


E2 


L3 


C1521 


G8 


34 


LI 330 


M6 


QS 


R1S16 


E2 


L2 


C1522 


H7 


34 


L1331 


M7 


GS 


R1520 


38 


34 


C1523 


19 


K4 


L1410 


12 


33 


R1521 


38 


34 


C1527 


E7 


L4 


LI 430 


IS 


35 


R1522 


08 


K4 


C1530 


16 


35 








R1523 


G8 


34 


C1531 


IS 


35 


01210 


K1 


E3 


R1524 


F6 


K4 


C1532 


F6 


K6 


01211 


K1 


F3 


R1S25 


F6 


K4 


C1533 


E7 


KS 


01400 


34 


H2 


R1526 


E6 


L4 


C1S35 


G6 


35 


01401 


K4 


H2 


R1S27 


06 


L4 


C1501 


C3 


Ml 


01402 


H4 


H2 


R1528 


E7 


L4 


cieio 


D3 


M3 


01403 


14 


32 


R1530 


G6 


K5 


C1620 


07 


M4 


01410 


H2 


32 


R1531 


F7 


KS 


C1631 


C7 


MS 


01420 


38 


H4 


R1535 


E7 


K5 








01421 


K8 


H5 


R1536 


E8 


LS 


CR1300 


M3 


Q2 


01422 


H8 


H5 


R1601 


04 


Ml 


CR1310 


M2 


Q2 


01423 


18 


34 


R1610 


C3 


M2 


CR1311 


L3 


G2 


01430 


H6 


35 


R1611 


B2 


M3 


CR1320 


M7 


QS 








R1612 


C2 


M2 


CR1331 


L7 


G5 


R1318 


K2 


G3 


R1620 


C6 


M4 


CR1332 


M7 


G5 


R1337 


KS 


QS 


R1631 


OB 


M5 


CR1400 


L5 


HI 


R1400 


M4 


31 


R1632 


C7 


MS 


CR1401 


J4 


31 


R1401 


L4 


HI 








CR1410 


J2 


H2 


R1402 


K4 


HI 


T1410 


32 


H2 


CR1411 


12 


H2 


R1403 


K4 


HI 


T1430 


37 


H5 


CR1420 


L9 


H4 


R1404 


L3 


H2 


TP1310 


M3 


G3 


CR1430 


J7 


JS 


R1405 


K4 


H2 


TP1321 


M7 


G5 


CR1431 


17 


H5 


R1406 


34 


H2 








CR1510 


Q1 


J3 


R1408 


14 


31 


U1311 


33 


H2 


CR1511 


HI 


33 


R1409 


14 


31 


U1331 


37 


H5 


CR1512 


G1 


33 


R1411 


K2 


H3 








CR1513 


HI 


33 


R1412 


K2 


H3 


VR1412 


13 


33 


CR1520 


39 


34 


R1413 


32 


H3 


VR1413 


33 


33 
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Fig. 8-6. Intem 0 l 0 fgnatur 0 analysis “A” (Digital board). 
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Serial path signatures 
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SETUP CONDITIONS 

Internal Signatures (Digital Board) 



SA CLOCK 
SA START 
SA STOP 
SA GND 




TP 1411 

Pin 9 of U1520 
TP 1420 



NOTE 

Power up DC 510 while holding in CH A ATTEN 
button to get signatures. 



Address switch S1210 set to 20: 
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Fig. 8*7. Internal signature analyela “B” (Digital board). 



+SV SICNATURES - 503H 



3552-14 



DC 510 



SETUP CONDITIONS 

Internal Signatures (Digital Board) 



SA CLOCK 
SA START 
SA STOP 
SA GND 




TP 1411 (Digital Board) 
TP 1410 (Digital Board) 
TP 1420 (Digital Board) 



NOTE 

Power up DC 5 10 while holding in CH A A TTEN 
button to get signatures. 

Address switch S1210 set to 20: 




S1210 





Z W9F ts 47C6 
S P9CP 14 47C6 
4 S20I «3 47C6 



Serial path signatures 




o - 



:r.zk 

'.zm 



8 B000 




if) 47C8 


ol 


! 

i > 


“ ' t 


;T4 47C6 


«'-• ‘ 


io 


oi 


i.° 


U 
— ) 






Fig. 8-S. internal elgnature analyeia (Analog board). 



+SV SIGNATURE - 47C6 



3552-15 







SETUP CONDITIONS 

Internal Signatures (Analog Board) 



DC 510 




TP 1411 (Digital Board) 

Pin 9 of U1510 (Digital Board) 
TP 1420 (Digital Board) 



NOTE 

Power up DC 510 while holding CH A ATTEN 
button to get signature analysis. 




Analog board circuit locations 




Serial path signatures 
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3SS2-16 

S-9. Internal aignatura analyais (Auxiliary board). SICKATURE - 47C6 








DC 510 



SETUP CONDITIONS 

Internal Signatures (Auxiliary Board) 




TP 1411 (Digital Board) 

Pin 9 of U1520 (Digital Board) 
TP 1420 (Digital Board) 



NOTE 

Power up DC 510 while holding in CH A A TTEN 
button to get signatures. 




Auxiliary board cireuil locations 




Kernel test board signatures 
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Fig. 8*10. Kernel signature analysis (Digital board). 



REV NOV 1981 
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SETUP CONDITIONS 

Kernel Test Signatures (Digital Board) 



DC 510 



SA CLOCK 
SA START 
SA STOP 
SA GND 




TP 1411 (Digital Board) 
START/STOP (Kernel Board) 
TP 1420 (Digital Board) 



NOTE 

Power up DC 510 white holding in CH A ATTEN 
button to get signatures. 

Address switch $1210 set to 20: 




si 2 ie 





Table 8-4 

COMPONENT REFERENCE CHART 
(see Fig. 8-11) 



P/OA12ASSY 






SCHMITT TRIGOERS 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 
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P/0 A12 ASSY also shown on 
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Fig. 8*12. Digital board 
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Table 8-5 

COMPONENT REFERENCE CHART 
(see Fig. 8-11 and 8-13) 



P/OA12ASSY 






MAIN GATING 


CIRCUiT SCHEMATIC 

NUMBER LOCATION 


BOARD 

LOCATION 


CIRCUIT 1 
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SCHEMATIC 

L0CA110N 


BOARD 

LOCATION 
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P/0 A12 ASSY also shown on • 














Fig. 8-13. Auxiliary board (A18). 
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Table 8-6 

COMPONENT REFERENCE CHART 



(see Fig. 8-12) 



P/OAieAS8Y 




CH A & CH B COUNT CHAINS 


CIRCUIT 


SCHEMATIC 


BOARD 


CIRCUIT 


SCHEMATIC 


BOARD 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


C1121 
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C4 


R1714 


02 
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P/0 A16 ASSY also Shown on 
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Fig. 8>14. Display board (A10). 
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CHANNEL A <L CHANNEL B COUNT CHAINS 













Table 8-7 

COMPONENT REFERENCE CHART 
(see Fig. 8-1 1 and 8-13) 



P/0 A12 ASSY 




1 

TIME BASE & 320 MHz PLL ^ 

1 


CIRCUIT SCHEMATIC 

NUMBER LOCATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


C1020 


H8 


B4 1 


R1030 


OS 


AS 


C1021 


F7 


B4 1 


R1031 


HS 


AS 


C1022 


68 


B4 1 


R1032 


IS 


AS 


C1023 


66 


B5 


R1033 


J5 


AS 


C1024 


L8 


B4 


R1034 




AS 


C1025 


L8 


B4 


R1035 


HS 


BS 


C1030 


IS 


AS 


R103S 


17 


CS 


C1031 


K6 


AS 


R1037 


KS 


85 


C1032 


L6 


BS 


R1122 


J8 


C4 


C1034 


M8 


B6 


R1127 


L7 


CS 


C1120 


K7 


CS 


R1130 


KS 


CS 


C1121 


L8 


C5 


R1131 


M9 


CS 


C1123 


L8 


C4 


R1132 


M7 


DS 


C1130 


K7 


CS 








C1131 


M8 


C6 


TP 1020 


JS 


BS 


CR1130 


LS 


CS 


U1020 


07 


B4 








U1021 


F6 


B4 


01130 


L7 


CS 


U1022 


H7 


C4 








U1030 


JS 


BS 


R1020 


H6 


BS 








R1021 


H7 


CS 








P/0 A12 ASSY also shown on 







P/O A18ASSY 






TIME BASE & 320 MHz PLL ^ 


C1300 


B4 


H2 


R1312 


DS 


H2 


Cl 301 


D4 


H2 


R1400 


C4 


H2 


C1410 


D7 


J3 


R1401 


DS 


J2 


C1411 


DS 


J2 


R1402 


02 


K2 


C1413 


CS 


H2 


R1410 


CS 


J2 


Cl 420 


D3 


K4 


R1411 


BS 


H2 


C1421 


D2 


K4 


R1412 


CS 


H2 


C1430 


Cl 


J4 


R1414 


DS 


H2 


1 C1431 


D1 


J4 


R1420 


D2 


K4 


C1S10 


H2 


K2 


R1421 


03 


K4 


' C1S21 


B3 


L4 


R1424 


C3 


K4 


! C1S22 


C2 


K4 


R1430 


02 


J4 


Cl 523 


D3 


L4 


R1431 


01 


J4 








R1510 


02 


K2 


J1510 


13 


K2 


R1S11 


H2 


K2 


J1511 


12 


K2 


R1S12 


K2 


K2 








R1S20 


C2 


L4 


L1420 


B3 


J4 








L1421 


C2 


J3 


TP 1400 


E6 


J2 


P1510 


13 


C3 


U1400 


CS 


J2 


P1511 


12 


K2 


U1410 


C7 


J2 








U1411 


F3 


K2 


01300 


C7 


H2 


U1430 


Cl 


JS 


01401 


C4 


H2 


U1S00 


14 


K1 


01420 


03 


K4 


U1500 


02 


K1 


01SOO 


H2 


K2 














Y1520 


B2 


L4 


R1310 


BS 


H2 


Y1530 


El 


LS 


R1311 


OS 


H2 









P/OA18 ASSY a(so shown on 










Table 8-8 

COMPONENT REFERENCE CHART 
(see Fig. 8-13) 



DC 510 



P/0 A1B ASSY 




D/A’S, RELAY PROTECT & ARMING 


CIRCUIT 


SCHEMATIC 


BOARD 


CIRCUIT 


SCHEMATIC 


BOARD 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


CR1500 


L7 


L2 


R1206 


MS 


FI 


CR1510 


IS 


L2 


R1207 


K6 


F1 


CR1S11 


J8 


L2 


R1210 


H5 


E2 








R1211 


IS 


E2 


J1SOO 


H8 


LI 


R1212 


15 


E2 


J1611 


C5 


M3 


R1213 


L6 


F2 


JS40 


08 


Chassis 


R1214 


LS 


F2 








R1215 


KS 


F2 


P1400 


M6 


01 


R1403 


07 


J1 


PUZO 


MS 


04 


R1500 


H8 


L2 


P1500 


H8 


K1 


R1501 


J7 


L2 


PI 520 


C8 


C4 


R1S02 


L7 


L2 


P1611 


65 


M3 


R1503 


L8 


L2 








R1504 


06 


LI 


01510 


J8 


L2 


R1513 


18 


L2 


01511 


K8 


L2 


R1S14 


17 


L2 








R151S 


K8 


L2 


R1000 


C7 


B2 


R1S16 


H7 


L3 


R1100 


F6 


02 








R1101 


PS 


02 


U1111 


E7 


02 


R1110 


E4 


C2 


U1200 


45 


E2 


R1111 


E7 


C2 


U1210 


14 


E2 


R1112 


F5 


02 


U1220 


H2 


E4 


R1113 


F6 


02 


U1221 


L2 


E4 


R1114 


E8 


03 


U1222 


F2 


F4 


R111S 


E5 


03 


U1310 


M4 


F2 


R1200 


H5 


E2 








R1201 


G5 


E2 


VR1001 


07 


B2 


R1202 


K6 


F2 


W520B 


B4 


Chassis 


R1203 


J6 


F2 


W530B 


B4 


Chassis 


R1204 


16 


El 


WS40 


G8 


Chassis 


R1205 


H5 


El 









P/0 A18 ASSY also shown on 









Table 8-9 

COMPONENT REFERENCE CHART 
(see Fig. 8-11 and 8-13) 



P/OA12ASSY 






RELAY ORIVE 


CIRCUIT 


SCHEMATIC 


BOARD 


CIRCUIT 


SCHEMATIC 


BOARD 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


C1506 


L4 


K1 


C162S 


M8 


L4 


C1507 


04 


K1 


Cl 626 


13 




C1512 


L3 


K3 


C1632 


M7 




C1513 


M4 


L3 


C1633 


M6 




C1514 


L4 


L3 


Cl 634 


MS 




C1S15 


02 


K2 


C163S 


K5 




C1S16 


N4 


K2 


Cl 636 


MS 




C1S17 


N2 


L2 


C1637 


J4 


MS 


C1519 


K4 


K3 


C1639 


J6 


NS 


C1524 


L8 


J4 








C1525 


K6 


J4 


J1S10 


12 


L3 


C1536 


07 


K5 


J1520 


17 


L4 


C1537 


N7 


K5 








C1S38 


N5 


L5 


K1500 


03 


K2 


C1539 


L5 


K5 


K1S10 


L3 


K2 


C1807 


N4 


L2 


K1511 


N3 


L2 


C1811 


K4 


M3 


K1S20 


L7 


K5 


C1612 


M2 


L2 1 


K1S21 


N7 


L4 


C1613 


N4 


Ml 1 


K1530 


07 


KS 


C1614 


K3 


L3 


K1600 


M3 


L2 


C1615 


M4 


L3 


K1610 


L3 


M2 


C1616 


14 


M3 


K1611 


K3 


M2 


C1617 


14 


M3 


K1612 


13 


M3 


C1621 


J3 


N3 


K1620 


L7 


M4 


C1622 


J6 


M4 


K1630 


M7 


L5 


C1623 


K6 


MS 


K1631 


K7 


MS 


C1624 


L6 


L4 


K1632 


J3 


MS 




P/0 A12 ASSY also Shown on 






P/0 A1B ASSY 






RELAY DRIVE 


C1030 


E4 


B6 


R1030 


DS 


BS 


C1031 


DS 


BS 


R1031 


04 


BS 








R1032 


04 


BS 


CR 1 1 20 


H8 


C3 


R1033 


DS 


BS 


CR1121 


06 


C3 1 


R1120 


F5 


04 


CR1122 


06 


D3 


R1121 


05 


04 


CR1123 


06 


03 








CR1124 


F4 


04 


U1010 


03 


B2 








U1020 


06 


BS 


01030 


ES 


B5 


U1021 


F8 


CS 


01031 


05 


B5 


U1110 


FI 


C2 


01032 


E4 


BS 








01120 


F5 


C4 








01121 


F5 


04 










P/0 A18 ASSY also shown on 














Table 8-10 

COMPONENT REFERENCE CHART 
(see Fig. 8-11, 8-12 and 8-13) 



DC 510 



P/0 A16ASSY 














POWER SUPPLIES 


<s> 


CIRCUIT SCHEMATIC 


BOARD 


CIRCUIT 


SCHEMATIC 


BOARD 


CIRCUIT 


SCHEMATIC BOARD 


NUMBER LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOOATION LOCATION 


C1020 


H8 


B4 


FI 820 


BS 


LS 


R1621 


D6 


K4 


C1021 


18 


BS 


F1821 


B8 


MS 


R1622 


C8 


KS 


C1022 


H8 


B5 








R1718 


E6 


L4 


C1023 


18 


B6 


LI 020 


H8 


BS 


R1719 


E6 


K4 


C1621 


C9 


KS 








R1720 


E6 


L4 


C1721 


D6 


K5 


PI 820 


A6 


NS 


H1721 


D6 


K4 


C1722 


H8 


LS 








R1722 


C6 


K4 


C1723 


GB 


L6 


01720 


D6 


K4 


R1724 


B5 


KS 


C1810 


G6 


L4 


01721 


E6 


L4 


R172S 


69 


KS 








01722 


06 


K4 


R1726 


E9 


KS 


CR1020 


JB 


B6 


01723 


C5 


L4 


R1727 


68 


KS 


CR1620 


05 


K4 








R1728 


F8 


LS 


CR1720 


F7 


L4 


R1022 


17 


BS 


R1820 


F6 


M4 


CR1721 


G8 


L5 


R1620 


C5 


K4 


R1821 


B6 


M4 














U1720 


D8 


K6 








P/0 A16 ASSY also shown on 


<5><e> 








P/OA12ASSY 














POWER SUPPLIES 


<$> 


C1211 


K6 


E4 


C1233 


K6 


E5 


L1221 


K6 


E4 


C1212 


K6 


E4 


C1234 


KS 


ES 


L1230 


K3 


OS 


C1213 


K4 


E4 








L1231 


K4 


ES 


Cl 220 


K4 


E4 


J1230 


K4 


E5 


L1232 


K3 


ES 


C1221 


K3 


04 








L1233 


K7 


E6 


C1231 


K7 


F6 


L1120 


K4 


D4 














L1220 


K4 


E4 


R1133 


K6 


D5 














R1221 


K6 


E4 


P/0 A12 ASSY also Shown on 


P/0 A1B ASSY 














POWER SUPPLIES 


<3> 


Cl 230 


H3 


FS 


J1002 


HS 


1 

A3 


R1323 


C4 


GS 


C1231 


H2 


F5 








R1324 


E4 


HS 


Cl 232 


12 


FS 


P1010 


K2 


M3 ' 


R1331 


J2 


H6 


C1310 


C2 


K3 


P1230 


J4 


HS 


R1332 


J2 


HS 


C1320 


C4 


G4 


P1600 


A3 


N3 


R1333 


J2 


G6 


C1321 


B4 


Q5 








R1334 


J2 


G6 


C1322 


Q3 


HS 


01330 


Q2 


FS 


R133S 


J1 


HS 


Cl 324 


G1 


H4 


^ 01331 


K1 


HS 


R1413 


El 


J3 


01330 


16 


G5 








R1425 


FI 


H4 


C1331 


J2 


G6 


01332 


K2 


H6 


R1426 


F3 


H4 


C1332 


H6 


H5 


01333 


J2 


H6 




















U1223 


H2 


FS 


CR1232 


G3 


FS 


R1313 


B2 


03 


U1320 


03 


G4 








R1314 


B2 


H3 


U1330 


16 


as 


F1S10 


B1 


K3 


R1315 


Cl 


H3 


U1420 


Cl 


H3 


F1511 


B3 


L3 


R1321 


B4 


FS 














R1322 


B3 


G5 


VR1410 


D1 


J3 














VR1411 


E2 


J3 



P/0 Aie ASSY also shown on <3> <5> <6> <7 












<E>„ 



DC 510 



KS2-S2 



POWER SUPPLIES 




Table 8-11 

COMPONENT REFERENCE CHART 
(see Fig. 8-12) 



DCS10 



P/0 A16 ASSY PROCESSOR AND DISPLAY DRIVERS 



CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


C1101 


H9 


C2 


R1205 


H2 


D2 


C1201 


H2 


E2 


R1206 


12 


El 


C1401 


E3 


01 


R1210 


K2 


E3 


C1501 


El 


J1 


R1220 


C3 


ES 


C1520 


D4 


J4 


R1301 


L2 


E2 


C1601 


01 


J2 


R1420 


J3 


OS 


C1610 


E6 


J4 


R1520 


D4 


J5 








R1S21 


C4 


J5 


CR1001 


K7 


B1 


R1601 


HI 


J2 


CR1010 


J8 


B3 














S1210 


K4 


D3 


J1001 


L7 


A3 








J1210 


L5 


03 


TP1410 


C2 


04 


J1211 


B8 


03 


TP1411 


01 


04 








TP 1420 


11 


F5 


R1001 


L6 


B1 








R1002 


L7 


B1 


U1101 


I6 


Cl 


R1003 


L7 


B1 


U1110 


J9 


C3 


R1004 


L8 


B2 


U1111 


H8 


C3 


RtOOS 


L6 


62 


U1112 


H6 


D3 


R1006 


L7 


B2 


U1210 


I4 


E3 


R1007 


L7 


B2 


U1310 


J1 


F3 


RtOOS 


L8 


B2 


U1311 


F9 


F3 


RtOOS 


L8 


B2 


U1313 


02 


F4 


RtOlO 


L9 


B4 


U1314 


Cl 


F5 


RIOIt 


L8 


B4 


U1410 


06 


H3 


R1012 


L9 


B4 


U1420 


C5 


05 


R1013 


L9 


B4 


U1421 


C6 


H5 


R1103 


I2 


D1 


U1510 


01 


J2 


Rt20t 


I2 


D1 


U1520 


D5 


H5 


R1202 


K3 


D1 


U1610 


07 


J3 


R1203 


02 


D1 








R1204 


02 


E1 


W1303 


D3 


E3 



P/0 Ate ASSY also Shown on <4><8 







A 



B 



C 

U1514E 



D 



H 



J 



K 



L 



M 



<S> 

Mill-? 

<8> 



❖ 

XATCH 

J1M1-I3 


^ 

UI3I4A 

4949 


14 




2 ^3 


13 


RESET H.C. 
JIMI-27 


U1314C 

4948 
« ^7 


S«'S 

T8I419 

lii 


f UI1 M-9 
^l>1 112-9 
U1 319*1 

Clock h.c. 

J>B9l-26 




11 




19 




9 


•5v 
R1228 ^ 

"? 7 



^2 





2 *1> 

, IjS 


2 c 




Y _ 


U1313 


' 3 


74L$i$a 


74 




7S 


U13MB 


7 e 


4949 




5 4^5 A7 


C29 


4 



CISil -L 

’■'•'I 





(IN] 

*7 


Vcc 


(OUT) 




kP ' 


Afil 




AB3 






ABS 






AB7 










097 

R/ff 


A9I9 

A811 

A9I2 


IM 







m 


s 


ni 


13 


V 


5 


HK n 1 


ri4 


7 


DS 


9 






OUT1 


L 

2 


2 


3 


4 


S * 1’ .2 




OUI2 

OOT5 

0UI3 |« 

i« 


14 








1 1 




4 








19 




12 








9 




5 






8 




DIS2 


19 




? 




D151 *” 










CPIB 

AOOft 



' 

06 


J12I9-7 


V 


' 

0? 


J12I9'6 


-7 


R/V 

' 


J12I9-I4 


“7 

4 



U1112 

74LSH4 



UH01 

74(.S47 



HQ391 


Q] 




G3 




El 




■a 








■n 




nm 




n 








B 




El 




n 


' 1 


■El 




tm 




la 




la 


gTHF?! 


la 




a 




■a 




■a 








n 


M- V 


DB 




la 


ESCB 


^1 


mtm 


n 



,A1 


7 


A2 


R 


(A3 


S 


(A4 


4 


(AS 


3 


,« 


2 


s5Z L 


.AS 


?3 


(A9 


77 


A10 


19 


41 1 


21 


1 




(Al 


21 


,«2 


29 


A3 


i8 


(A4 


18 


44 


17 


41 


18 


Ia7 


IS 


19 



A0 


09 


Al 


01 


A2 


02 


43 


03 


44 


RAn 04 


AS 


05 


AS 


09 


A7 


07 




R/tf 


CSI 






CO 



1 ft 


Oft . 


17 


07, 


77 




29 ^ 


U1S29-1S 


U?6 


0^ 


2732 1 


10 




D- 


- 






2 


M, 


R 


01 . 


4 


02 , 


ft 


03, 


ft 


04/ 


7 


os. 


8 


IW . 


fl 


n? . 



,01 


14 


02 


4 




19 


.04 


ft 


(05 Li 


01919-19 -t 


— i 



a6A9 


40 


10 


10 


60 




20 


60 


SO 


2Q 


50 




40 


SO 


accA 


30 



- . . 


5 


2 


12 


6 


7 


NC — 




NC 




NC * -* 



U 11 n 

74CSI74 



OUTPUT 

Lue 

TEST 



-- w\- 



II 




R 1995 

26 


e 


— '■ ' ' < 

21991-5 / 


19 




RI996 

29 


d 


i 

J1961-6 y 


9 




R1967 

29 


• 


— ' i K. 

J1991-’ ? 


IS 




RI992 

29 


1 




J1991-2 ® 


14 


CRI66I 


RI993 
4 TO 


9 


s 

Jim-! 1 




— w — r 


. . . 




\ 



> MMI'1 
. Plltl-4 






09 


3 


D1 


14 


(02 


4 


. m 


13 


,04 


5 


,05 


11 



Cl l«l 






U131 

3S39 



ID 


S A 


60 


IQ 


20 


60 


30 


40 


2Q 


CLEAR 






SO 




30 




40 



1 


K 


IB 1 


2 7 


r 


Nj 

RI998 

IB .« « J1-1-B 


15 6 




RI9B9 

11 ^ .11991-9 


S 5 




R 1911 

12 ’* 71991-39 


12 4 


-X^ 


R 19 IS 

II ’* J1991-36 


7 8 


— [> — 


RI9I2 

14 JI991-33 


19 2 




R19I9 

15 '9 JI99I-25 






1 II 1 1 4 




I P/Q A<e QICiTM. SOARD J 



<E>. 



DC 510 



REV OCT 1091 
3552-53 



PROCESSOR & DISPLAY DRIVERS 





Table 8-12 

COMPONENT REFERENCE CHART 
(see Fig. 8-14) 



P/O A10 ASSY 




PUSH BUTTONS AND LED’s 


CIRCUIT SCHEMATIC 

NUMBER LOCATION 


BOARD 

LOCATION 


CIRCUIT 

NUMBER 


SCHEMATIC 

LOCATION 


BOARD 

LOCATION 


C1321 


Cl 


F3 


01123 


G2 


D4 








01124 


E3 


C4 


DS1004 


13 


C2 


01125 


F3 


C4 


DS100S 


13 


B2 


01126 


F2 


D4 


DS1104 


J3 


02 


01127 


F2 


D4 


DSlt11 


L4 


C3 


01221 


G2 


E4 


DS1112 


L4 


D3 1 


01222 


HI 


E4 


DS1113 


L5 


C3 ; 








0S1114 


LS 


D3 1 


R1321 


Cl 


F4 


DS1131 


L7 


C5 








DS1132 


L7 


05 


Sim 


C3 


C2 


OS1133 


L8 


C6 


S1112 


C4 


02 


DS1134 


L8 


06 


S1113 


CS 


C3 


DS1203 


J3 


E2 


S1114 


CS 


D3 


DS1211 


16 


E3 


S1131 


C7 


CS 


OS1213 


J6 


E3 


S1132 


C7 


DS 


DS1214 


IS 


E3 


S1 133 


C8 


CS 


0S1221 


K4 


E4 


S1 134 


C8 


DS 


DS1222 


K4 


E4 


S1211 


C6 


E2 


DS1223 


K5 


E5 


S1212 


CS 


E2 


DS1224 


K6 


ES 


S1213 


C8 


E3 


DS1231 


K7 


E5 


S1214 


CS 


E3 


DS1232 


K7 


ES 


S1221 


C4 


E4 


DS1233 


K9 


E6 


S1222 


C4 


E4 


DS1234 


K9 


E6 


S1223 


CS 


E4 


DS1302 


K2 


G1 


SI 224 


C6 


E4 


OS1303 


LI 


G1 


S1231 


C7 


ES 


DS1304 


L2 


G2 


S1232 


C7 


ES 


DS1306 


K2 


F2 


S1233 


C9 


ES 


DS1311 


no 


F3 


SI 234 


C9 


ES 


DS1313 


19 


F3 


S1311 


CIO 


F2 


DS1314 


18 


G3 


S1312 


C8 


G2 


DS1321 


J4 


F4 


S1313 


C9 


F3 


DS1323 


J6 


F5 


S1314 


CS 


G3 


DS132S 


18 


G4 


S1321 


C4 


F4 


DS1331 


J7 


F5 


S1322 


C4 


G4 


DS1332 


J8 


G5 


SI 323 


C6 


F4 


DS1333 


J9 


F6 


Si 324 


C6 


G4 








S1331 


C7 


F5 


J1321 


B1 


F4 


S1332 


C8 


Q5 


J5S0 


B1 


Chassis 


S1333 


C9 


FS 








S1334 


C9 


G5 


P1321 


B1 


F4 














U1121 


C2 


04 


01121 


HI 


C4 








01122 


E3 


C4 









P/O A10 ASSY also shown on 









OOCK w.c. 

I RESET H.C. 

< 

, PlMI'll 

V * **^^0 

i DISPLAY 

J?i99}~U ^ POWER 



TERn S0O/1HD 104 A) | 
I SLOPE •/* (Ch A) 
FRED A 
PER too A 
WIDTH A 

o 

LEVEL CH A 
RESET 

PIO0I'» FUNCTION 

ATTEN XI /X5 C04 Al I 

COUPL AC/OC CCH a7^ 

1 

TIHE A-»0 

RISC/PALL A 

RATIO e/A 

NULL 

FILTER t 2 >i m 
PiMI*32 RELAYS 

TERN S9Q/IH0 C0« D 

Slope •/* ich bi 

TOTAL A 
TOTAL A*B 
TOTAL A-B 
TEST 

AVOS 10** 

INST. :d 

P1001-SS WORE 

ATTEN XI /X5 (Ch 0) 
COUPL AC/eC (CH 0) 
PRO0E COHP 
TIME HAN 
EVENTS 0 OUR A 
AUTO TRIG 
LEVEL CH 0 
rCASUREf^ 
START/STGP 



12 

HC — -J CARRY 
OUT 



N^Q 1221 
^D ^01123 

: 5 '^^qii 27 



^01125 

"to ^Q 1122 I 











^ 


9 

DSIS00 








[M] ^ 

/ h 











1 REMOTE) 


Of 


y 05)904 






1 HI/PEC 1 




081SP? 






Iu«/ap£c1 


( 


O' 0013*6 








e9o6l8P3 










1^^ ni 'O^ DsnN 


IvOLti/AVCS 1 'ey DPI PH 1 


DSI00S 






TERN SaO/IND 


(CM A) ^ 


RIPP1-? 



FICG A 

PERIOD A 



SLOPE «/• l&l A I 
~ ^ \w/DSm 2 



Rta/FALL A 



ATTN %y/XS ICH Al ^ 

COUPL AC/X (CH Al 

^ DSMH 

Tire A-^0 

. 



FI001-S0 

-^Dsnu I 




RATIO B/A 



TOTAL A»S / — \'U 

_ r ® 00 .^ 



TERR Sga/IW ICH 0) ^ 

5LIP6 •/» IO< »l 
ITALA^-^ 'vi^'oS-K 
. (^ps. 0.1 



P100I-U 

/ Wi7j| I 




TOTAL A-0 

_ . tjv 081JJI 



A*CS ip 



AtTEH K1/X5 ICH PI 

OXffL AC/OC ICM PI 

— flH 

ftH- 

ElffHTS « OOR A ^ 

'WMBISIS 



•A pini -36 

/osnu I 




icasluoert 

START/prOR 



LEVtL CM p /-"V^ 



— ^ ' — ' OSlSU 



PUSHBUTTONS i LED'S 










Table 8-13 

COMPONENT REFERENCE CHART 
(see Fig. 8-14) 



P/OA10ASSY 






DISPLAY i 


CIRCUIT 


SCHEMATIC 


BOARD 


CIRCUIT 


SCHEMATIC 


BOARD 


NUMBER 


LOCATION 


LOCATION 


NUMBER 


LOCATION 


LOCATION 


DS1001 


C5 


B1 


DS1201 


JS 


El 


DS1002 


D5 


B1 


DS1202 


K5 


El I 


DS1003 


E5 


Cl 


DS1301 


LS 


FI ! 


DS1101 


F5 


Cl 








DS1102 


G5 


D1 


P1001 


B6 


Q2 


OS1103 


I5 


01 










P/O A10 ASSY also shown 0i 












JiWwi 

J1M1-4 

.M001-5 

J100l>3 

jini*e 





section •— DC 610 



REPLACEABLE 
MECHANICAL PARTS 



PARTS ORDERING INFORMATION 

Raptac«m«ni parts are available trom or tbroogh your local 
Tektronix, Inc. Field Office or representative 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of tt>e latest circuit Improvements 
developed in our englrteerlng department. It Is therefore 
Important, when ordering parts, to Include the following 
Information In your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
Improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

Change information, it any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at tf)ls serial number 

OOX Part removed after this serial number 



INDENTATION SYSTEM 

This mechanical parts list Is indented to indicate Item 
relationships. Following Is an example of the Indentation system 
used in the description column. 

1 3 3 4 5 Mama t Oescripfton 

Assembly snd/of Component 

Aiiechtng pens lor Assembly end/or Component 

Deteil Pert ol Assembly end/or Componenf 
Allechmg peris lor Deieil Perl 

Pens ol Deieii Pen 

Alleehing pens lor Peris ol Deieil Perl 



Attaching Parts always appear in the same indentation as 
the item It mounts, while the detail parts are indented to the right. 
Indented Items are part of, and included with, the next higher 
indentation. The separation symbol - - indicates the end of 

attaching parts. 

Attaching parts must be purchased separately, unless otherwise 
specified. 



FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the Illustrations. 



ITEM NAME 

In the Parts List, an Item Name Is separated from the 
descnption by a colon (:) Because of space limitations, an Item 
Name may sometinves appear as Incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible 



ABBREVIATIONS 



- 


iNCH 


ELCTRN 


ELECTRON 


IN 


INCH 


SE 


SINGLE END 


s 


NUMBER SIZE 


ELEC 


ELECTRICAL 


INCAND 


INCANDESCENT 


SECT 


SECTION 


ACTS 


ACTUATOR 


ELCTLT 


ELECTROLVTIC 


INSUL 


INSULATOR 


SEMICONO 


SEMICONDUCTOR 


AOPTR 


ADAPTER 


ELEM 


ELEMENT 


INTL 


INTERNAL 


SHLD 


SHIELD 


ALIGN 


ALIGNMENT 


EPL 


ELECTRICAL PARTS LIST 


LPHLOR 


LAMPHOLDER 


SHLDR 


SHOULDERED 


AL 


ALUMINUM 


EOPT 


EQUIPMENT 


MACH 


MACHINE 


SKT 


SOCKET 


ASSEM 


ASSEMBLED 


EXT 


EXTERNAL 


MECH 


MECHANICAL 


SL 


SLIDE 


ASST 


ASSEMBLY 


PIU 


FILLISTER HEAD 


MTG 


MOUNTING 


SLFLKG 


SELF-LOCKING 


ATTEN 


ATTENUATOR 


FLEX 


FLEXIBLE 


NIP 


NIPPLE 


SLVO 


SLEEVING 


AWO 


AMERICAN WIRE GAGE 


FLH 


FLATHEAD 


NON WIRE 


NOT WIRE WOUND 


SPR 


SPRING 


BO 


BOARD 


FLTR 


FILTER 


OBD 


ORDER BV DESCRIPTION 


SO 


SQUARE 


BRKT 


BRACKET 


FR 


FRAME or FRONT 


OO 


OUTSIDE DIAMETER 


SST 


STAINLESS STEEL 


BRS 


BRASS 


FSTNR 


FASTENER 


OVH 


OVAL HEAD 


STL 


STEEL 


enz 


BRONZE 


FT 


FOOT 


PH BRZ 


PHOSPHOR BRONZE 


SW 


SWITCH 


esHo 


BUSHING 


FXO 


FIXED 


PL 


PLAIN or PLATE 


T 


TUBE 


CAB 


CABINET 


QSKT 


GASKET 


PLSTC 


PLASTIC 


TERM 


TERMINAL 


CAR 


CAPACITOR 


MDL 


HANDLE 


PN 


PART NUMBER 


THO 


THREAD 


CEB 


CERAMIC 


HEX 


HEXAGON 


PNH 


PAN HEAD 


THK 


THICK 


CHAS 


CHASSIS 


HEX HO 


HEXAGONAL HEAD 


PWR 


POWER 


TNSN 


TENSION 


Off 


CIRCUIT 


HCXSOC 


HEXAGONAL SOCKET 


RCPT 


RECEPTACLE 


TPG 


TAPPING 


CQMP 


COMPOSITION 


HLCPS 


HELICAL COMPRESSION 


RES 


RESISTOR 


TRH 


TRUSS HEAD 


CONN 


CONNECTOR 


HLEXT 


HELICAL EXTENSION 


ROD 


RIGID 


V 


VOLTAGE 


COV 


COVER 


HV 


HIGH VOLTAGE 


RIF 


RELIEF 


VAR 


VARIABLE 


CPLO 


COUPLING 


1C 


■NTCORATEO CIRCUIT 


RTNR 


RETAINER 


W/ 


WITH 


CAT 


CATHODE RAT TUBE 


ID 


INSlOE DIAMETER 


SCH 


SOCKET HEAD 


WSHR 


WASHER 


DCO 


DEGREE 


lOENT 


IDENTIFICATION 


SCOPE 


OSCILLOSCOPE 


XFMR 


TRANSFORMER 


DWR 


DRAWER 


IMPLR 


•MPELlER 


SCR 


SO«W 


XSTR 


TRANSISTOR 
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R»plac«abl« M«efwnlc«l Parts— DC 510 



CROSS )NOEX-MFR. CODE NUMBER TO MANUFACTURER 



Mfr. Code 


Manulacturer 


Address 


City, State. Zip 


OOOBB 


BERQUIST COMPANY 


4330 WEST 78TH 


MINNEAPOLIS, MN 33433 


00779 


AMP, IHC. 


P 0 BOX 3608 


HARRISBURC, PA 17103 


0SS20 


WAKEPISU) ENGimBBlHG, INC. 


AUDUBON ROAD 


WAKEFIELD, MA 01880 


22S26 


BEBC BLECTRONtCS. INC. 


TOint EXPRESSWAY 


NEW CUMBERLAND, PA 17070 


M671 


ECA COKPOEATION 


30 ROCKEmUR PLAZA 


NEW YORK, NY 10020 


71279 


CAMBBIDCE THBBMIONIC COKP. 


443 CONCORD AVB. 


CAMBRIDGE, MA 02138 


7I7BS 


TRW, CINCH CONNECTORS 


1301 MORSE AVBNUE 


ELK GROVE VILLAIN, IL 60007 


73B03 


TBXA8 INSTSUKENTS, INC., KETALLUBCICAL 
MATERIALS OIV. 


34 FOREST STREET 


ATTLEBORO, HA 02703 


70189 


ILLINOIS TOOL WORKS, INC. 
8HAKEPROOF DIVISION 


ST. CHARLES ROAD 


ELGIN, IL 60120 


80009 


TEKTRONIX, IHC. 


P 0 BOX 300 


BEAVERTON, OR 97077 


83385 


CENTRAL SCREW CO. 


2330 CRESCENT DR. 


BROADVIEW, IL 60133 


93907 


TEXTRON INC. CAMCAR DIV 


600 18TH AVB 


ROCKFORD, IL 61101 
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Replaceable Mechanica! Parts— DC 510 



Ftg & 

Index Tektronix Serial/Model No 

No. Part No Eft Dscont Oty 1 2 3 4 5 Name & Description 



Mfr 

Code 



l-l 


337-2807-02 




2 


SHIELD, ELCC:SIDE, PLUG-IN UNIT 


80009 


-2 


105-0932-00 




4 


LATCH. PAHELtSlDE 


80009 




214-3364-00 




4 


FASTENER, LATCH;ACETAL,SIL CRAY 


80009 


-3 


334-4224-00 




1 


MARKER, 1DENT;CPIB INSTRUCTION 


60009 


-4 


333-2670-00 




1 


PANEL, REAR: 


80009 










(ATTACH I DC PARTS) 




-5 


213-0868-00 




2 


SCREU,TPC,TF:6-32 X 0.375 L, FILM, STEEL 


93907 


-6 


386-3657-01 




2 


SUPPORT, PLUG IN: 


93907 


-7 


426-1801-00 




I 


FR SECT,PlUC-IN:TOP 


800U9 










(ATTACHING PARTS) 




-8 


211-0541-00 




2 


SCREU,HACHINE:6-32 X 0.25"100 0EC,FU STL 


83365 


-9 


214-1061-00 




1 


SPRING, CROUND:FUT 


80009 


-10 


351-0672-00 




6 


GUIDE, CRT B0ARD:PLAST1C 


60009 


-11 


407-2556-00 




2 


BRACKET, ANGLE:C1RCUIT BOARD, AL 


80009 










(ATTACHING PARTS) 




-12 


211-0007-00 




2 


SCREU,MACHINE:4-40 X 0.188 IKCH.PNH STL 


83385 


-13 


211-0105-00 




2 


SCREN .MACHINE: 4-40 X 0.188,100 DCG.FLH STL 


63385 


-14 






1 


CKT BOARD ASSY:ANALOG(SEE A12 REPL) 




-15 






2 


. CONNECTOR, RCPT:(SEE A12J500.J510 REPL) 




-16 


337-2850-01 




1 


. SHIELD. ELEC:CIRCUIT BD H/SPRING 


600U9 


-17 






12 


. RELAy.ARHATURE;(SEE Al 2K1 5OO.K15I0.K151 1 , 






. — 




- 


KI520.R152I ,KI530,K1600,K1610,K161I ,K1620, 










• 


X1630.KI63I REPL) 












(ATTACHING PARTS) 




-18 


213-0848-00 




24 


. SCREW, TPG,TF:0-40 X 0.25.PLASTITE 


93907 


-19 


214-1291-00 




2 


. HEAT SINK, ELEC:XSTR, 0.72 OD X 0.37S"H 


05820 


-20 






3 


. TERM, TEST P01NT;(SEB A12TP1020.TP1310, 










- 


. TPI330 REPL) 




-21 


136-0260-02 




2 


. SKT.PL-IN ELEK:MICR0CIRCU1T,16 DIP, LOW CLE 


71785 


-22 


136-0269-02 




1 


. SKT.PL-IN ELEK:HICiU)CIRCUtT,)4 DIP, LOW CLE 


73803 


-23 


136-0514-00 




3 


. SKT.PL-IH ELEC:MlCROCIRCUIT,e DIP 


73803 


-24 






2 


. CONN,RCPT,ELEC:(SEE A12J1 I30.J1201 REPL) 




-25 


136-0252-07 




154 


. SOCKET, PIN C0NH:W/0 DIMPLE 


22526 


-26 






1 


. CONN,RCPT,ELEC:(SEE A12J10IO,JII02,J1510, 










- 


. 31520 REPL) 




-27 






1 


. DELAY L1NE,ELEC:(SEE A12J1 100, JlIOl REPL) 












(ATTACKING PARTS) 




-28 


211-0173-00 




1 


. SCREW,HACHINE:4-40 X 0. 375.FLH.STL 


83365 


-29 


210-0551-00 




1 


. NUT, PLAIN, HEX. :4-40 X 0.25 INCH, STL 
. - . • _ - 


83385 


-30 


337-2852-01 




1 


. SHIELD. EIXC:CIRCUIT BOARD W/SPRINC 


B0U09 


-31 


337-2851-00 




1 


. SHIELD, ELEC:C1RCUIT BOARD 


800U9 


-32 






1 


. CONN,RCPT,ELEC:(SEE A12JI 230, J140U, 










- 


JI420 REPL) 




-33 


175-3448-00 




1 


CABU ASSy,RF;50 OHM COAX , 18 .UL ,9-2 


80009 








- 


(FROM 3520 TO AI231201) 




-34 


175-3449-00 




1 


CABLE ASSY,RF:50 OHM COAX, 15. OL, 9-3 


80009 








- 


(FROM 3530 TO A1231I30) 




-35 


175-3450-00 




1 


CABLE ASSY,RF:50 OHM COAX. 14.01,9-4 


80009 








- 


(FROM 3540 TO A18JI500) 






195-1597-00 




1 


LEAD,EUCTRICAL:26 AWC,3.5 L.9-1 


80009 








- 


(FRCM 3550 TO AI0PI321) 






352-0171-00 




1 


. HLDR,TERH CONN:l WIRE BUCK 


80U09 


-36 


366-1851-00 


BOIOlOO 8010239 


1 


KH0B,LATCH;S1L GY, 0.625 X 0.25 X 1.09 


600U9 




366-1851-01 


B010240 


1 


KHOB,lATCH;lVORY GY. 0.625 X 0.25 


8U009 


-37 


333-2746-00 




1 


PANEL, FRONT: 


60009 










(ATTACHING PARTS) 




-38 


213-0875-00 




2 


SCR ASSEH WSHR:6-32 X U . 5 ,TAPT ITE .PKH 


9190/ 




210-1365-00 




2 


WASHER, FLAT:0. 141 ID X 0.5 THK,AL 


60009 






Mtr Part Number 



337-2S07-02 

105-0932-00 

214-3369-00 

334-4224-00 

333-2670-00 

OBD 

OBD 

426-lBOI-OO 

OBD 

214-1061-00 

351-0672-00 

407-2556-00 

OBD 

OBD 



337-2850-01 



080 

207-AB 



133-51-92-UOB 

CS9002-14 

CS9002-B 

75060-012 



OBD 

OBD 

337-2B52-01 

337-2B51-00 



175-3446-00 

175-3449-00 

175-3450-00 

195-1597-00 

352-0171-00 

366-1B51-00 

366-1651-01 

333-2746-00 

OBU 

210-1365-00 
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Replaceable Mechanical Parte — DC 510 



Fig. s 

Index Tektronix Senal/Model No. 

No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1-39 334-3965-00 1 PUTZ.IOEKT: 60009 334-3965-00 

-40 378-0159-03 I LENS, LED DSPL:RED W/HARKINCS 80009 376-0159-03 

-41 136-0387-00 1 JACK.TIPjCRAY 71279 450-4352-01-0318 

-42 214-3143-00 1 SPRIHC,HLEXT:0. 125 OD X 0.545 L, X LOOP 60009 214-3143-00 

-43 105-0865-00 1 BAR, LATCH RLSE: 80009 105-0665-00 

-44 105-0866-00 I LATCH. RETAINIHC:SAFETY 60009 105-0666-00 

-45 426-1802-01 1 PR SECT.PLUC-IHtBOTTOH W/SPRINC 80009 426-1802-01 

(ATTACHING PARTS) 

-46 211-0105-00 1 SCREW, HACHINE:4-40 X 0.186,100 OEC.FLK STL 63365 OBD 

-47 351-0672-00 3 GUIDE, CKT B0ARD:PLAST1C 80009 351-0672-00 

_48 1 CICT BOARD ASSY:DlSPUy(SEE AIO REPL) 

(ATTACHING PARTS) 

-49 211-0005-00 4 SCREW, HACHINE:4-40 X 0.125 INCH.PNH STL 83385 OBD 

. . CRT BOARD ASSY INCLUDES: 

■50 1 . TERM SET, PIN:(SEE A10P1001.P1002.P1321 REPL) 

-SI I . SWITCH, PB ASSY;(SEE A10SI312 REPL) 

-S2 3 . ACTR ASSY,PB:(SEE A10S1212 ,S1322 ,81324 REPL) 

-53 1 . ACTR ASSY,PB:(SEE A10S1334 REPL) 

-S4 27 . ACTR ASSY,PB:(SEE AlOSl 1 II ,S1 1 12.S) 113, 

- . S1114.S113I,S1132,S1133,S1134,S)2)I,SI213. 

- . S1214.S1221,S1222,SI223,S1224,SI231,S1232, 

- . S1233.S1234,S1311,S1313,S1314,S1321,S1323, 

- . Sl33t,S1332,S1333 REPL) 

-55 386-4581-00 1 SOBPAHEL, FRONT: 80009 386-4581-00 

-S6 1 CKT BOARD ASSY : AUX1L1ARY(SEE AI8 REPL) 

-57 136-0631-00 2 . SOCKET, PLUG-1N:9 PIN FEMALE 00779 1-380949-9 

-58 136-0499-10 2 . CONNECTOR, RCPT, : 10 CONTACT 00779 4-360949-0 

-59 136-0499-02 2 . CONNECTOR, RCPT, :2 CONTACT 00779 3-380949-2 

-60 136-0499-08 3 . CONNECTOR, RCPT, :8 CONTACT 00779 30380949-8 

1 . term TEST P0IKT:{SEE A18TP1400 REPL) 

-62 136-0252-07 1 . SOCKET, PIN C0MN:W/0 DIMPLE 22526 75060-012 

-63 1 . CONN, RCPT, BLEC:(SEE A18J1500 REPL) 

-64 344-0154-03 4 . CLIP, ELECTRICAL:FUSE, CKT BO MT 80009 344-0154-03 

-6S 1 . TERM SET,PIN:(SEE A18J 1 5 10 ,J 15! 1 .3161 1 REPL) 

-66 131-0993-00 2 . BUS , CONDUCTOR : 2 WIRE BUCK 00779 530153-8 

-47 1 . OSCILUTOR,RF:(SBE A18YI530 REPL) 

- . (OPTION 01 ONLY) 

(ATTACHING PARTS) 

-68 211-0097-00 2 . SCREW, HACHINE:4-40 X 0.312 INCH,PNH STL 83385 OBD 

- . (OPTION 01 ONLY) 

-69 361-0548-00 2 . SPACER, R1NG;0. 125 ID X 0.25 OD X O.IIO ID 80009 361-0548-00 

- . (OPTION 01 ONLY) 

-70 I . HICROCIRCUIT:(SEE A18U1430 REPL) 

. , (OPTION 01 ONLY) 

(ATTACKING PARTS) 

-71 211-0097-00 1 . SCREW, MACHINE:4-40 X 0.312 INCH.PNH STL 83385 OBD 

. . (OPTION 01 ONLY) 

-72 210-1178-00 2 . WSHR, SHOULDERED: FOR HTC TO-220 TRANSISTOR 49671 DP 137A 

- . (OPTION 01 ONLY) 

-73 342-0355-00 I . 1NSUUT0R,PUTB:THAHSIST0R, SILICONE RUBBER OOOBB 7403-09FR-51 

- . (OPTION 01 ONLY) 

• 74 1 . TRANSISTOR: (SEE AI8Q1332 REPL) 

(ATTACHING PARTS) 

-75 211-0097-00 1 . SCREW, HACHINE:4-40 X 0.312 INCH.PNH STL 63385 OBD 

-76 210-1178-00 1 . WSHR, SHOULDEKED:FOR MTG TO-220 TRANSISTOR 49671 DF137A 

-77 342-0355-00 I . INSUUTOR.PUTE:TRANSISTOR,SILlCOHt RUBBER OOOBB 7403-09FR-51 

-78 214-3134-00 I . HT SK,KICROCKT:TO-220,AL 80009 214-3134-00 

(ATTACHING PARTS) 

-79 211-0097-00 I . SCREW, MACHINE:4-40 X 0.312 INCH.PNH STL 83385 OBD 

-80 136-0514-00 4 . SKT.PL-IN BLEC:M1CR0CIRCUIT,8 DIP 73803 LS9002-8 

-81 136-0269-02 5 . SKT.PL-IN ELEK:HICROCIRCUIT, 14 DIP, LOW CLE 73603 CS9002-I4 

-82 136-0260-02 9 . SKT.PL-IN eLEK:KICROClRCUlT, 16 DIP, LOW CLE 71785 133-51-92-008 



@ 
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Replaceable Mechanical Parta — DC 510 



Fig & 
Index 
No. 


Tektronix Serial/Model No 
Part No Eff Dsconi 


Qty 


1 2 3 4 5 Name & Description 


Mfr 

Code 


Mfr Part Number 


1-83 






1 


err BOARD ASSy:DIClTAL(SEE A16 REPL) 






-86 


129-0625-00 




2 


. SPACER, POST:0. 90 L X 0.25 HEX 


80009 


129-0625-00 










(ATTACHINC PARTS) 






-81 


211-0678-00 




2 


. SCR.ASSEH WSHR:6-60 X 0.281 L.PHH STEEL 
• - • * - - 


78189 


OBD 


-86 


366-0156-03 




6 


. CLIP, eUCTRlCAL:FUSE, CRT 80 HT 


80009 


366-0156-03 


-87 






3 


. TEUI TEST POIKT:(SEE A16TP16I0,TP161 1 , 












- 


TPI620 REPL) 






-88 


136-0696-00 




1 


. SKT.PL-IN ELER:MICR0CIRCU1T,28 CONTACT 


73803 


CS90U2-28 


-89 


136-0621-00 




1 


. SOCKET, PLUG-IN;22 CONTACT 


73SU3 


CS9U02-22 


-90 


136-0578-00 




1 


. SKT.PL-IK BLEK:HlCaOCKT,26 PIN, LOU PROFILE 


73803 


C S9002-26 


-91 


136-0623-00 




1 


. SOCKET, PLUC-IN;60 DIP, LOW PROFILE 


73603 


CS 9002-60 


-92 


136-0269-02 




6 


. SKT,PL-1N ELEK:MICROCIRCUIT,16 DIP, LOW CLE 


73603 


CS9002-16 


-93 


136-0260-02 




19 


. SKT,PL-IK ELEK:NICR0CIRCUIT,16 DIP, LOW CLE 


71785 


133-51-92-008 


-96 






2 


. CONNECTOR, RCFT:(SEE A16J1001 REPL) 






-95 






1 


. CONN,RCPT,ELEC:(SEE AI6JI 210, J12U REPL) 








198-6522-00 




1 


. WIRE SET, ELEC: 


80009 


198-6522-00 








• 


. (FROH A16 TO AI8J161I) 








352-0162-05 




1 


. . CONN BODY,PL,EL;6 WIRE GREEN 


80009 


352-0162-05 



9-5 



Rg. & 
Index 
No. 



Tektronix Serial/Model No. 

Part No Eff Dscont Oty 12 3 4 5 Name & Description 



ACCESSORIES 



070-3S52-01 

070-3553-00 

012-0532-00 



1 HANUAL,TECU:INSTRUCTION 
1 HANUAL.TECKiREFERENCE CUIDE 
1 CABLE, INTCON: 50 OKH COAX.42.0 L 



010-6125-01 



OPTIONAL ACCESSORIES 
PROBE, COUHTER:P612S, 1.5 METER 



Mfr 

Code Mfi Part Number 



80009 070-3552-01 
80009 070-3553-00 
80009 012-0532-00 



80009 OlO-6125-Ol 



REV NOV 1981 



DC510 




MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested 

Sometimes, due to printing and shipping requirements, we can't get these 
changes immediately into printed manuals Hence, your manual may contain new 
change information on following pages 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed 




IbktfOnbC manual change information 

ixMMnTTOTOExcELicNix Diitc; 10~7~81 Cliaiigc Reference'. C2/1081 

Product; DC 510 UNIVERSAL COUNTER/TIMER Manual Part No.: 070-3552-01 

DUSCKIITION 



Ail references to the SA 501 in 
this manual now apply to the 
067-1090-00 Signature Analyzer. 
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